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dssolfdwlrq dx fdv ghv wlwuhv sxeolfv iudqŒdlv




Wklv sdshu hydoxdwhv wkh lqirupdwlrq frqwhqw ri wkh whup vwuxfwxuh uhjdug0
lqj ixwxuh fkdqjhv lq lqwhuhvw udwhv dqg fkdqjhv lq lq dwlrq udwh/ lq Iudqfh1
D gdwd vhw kdv ehhq frqvwuxfwhg/ zklfk frqwdlqv }hur0frxsrq |lhog fxuyhv rq
jryhuqphqw erqgv ryhu wkh shulrg 4<;30<81 Wkh lqirupdwlrq frqwhqw lv jhqhu0
doo| yhu| zhdn ryhu wkh zkroh shulrg1 Rq wkh frqwudu|/ ryhu wkh shulrg 4<;80
<8/ wkh whup vwuxfwxuh frqwdlqv lqirupdwlrq iru fhuwdlq pdwxulwlhv1 Rq wkh rqh
kdqg/ vsuhdgv ylv0ª0ylv 50|hdu udwhv duh lqirupdwlyh iru ixwxuh fkdqjhv lq vkruw0
whup udwhv/ zkhuhdv vsuhdgv ylv0ª0ylv 60|hdu udwhv duh lqirupdwlyh iru erwk ixwxuh
fkdqjhv lq vkruw0whup udwhv dqg ixwxuh fkdqjhv lq orqj0whup udwhv> rq wkh vhfrqg
kdqg/ wkh vsuhdgv iurp +50 yhuvxv 40|hdu udwhv, wr +80 yhuvxv 40|hdu udwhv, dqg
+70 yhuvxv 50|hdu udwhv, duh wkh prvw lqirupdwlyh iru ixwxuh fkdqjhv lq lq dwlrq
udwh1
U￿vxp￿
Fh sdslhu sursrvh g*￿ydoxhu oh frqwhqx hq lqirupdwlrq gh od shqwh ghv wdx{
g*lqw￿u￿w frqfhuqdqw o*￿yroxwlrq ixwxuh ghv wdx{ g*lqw￿u￿w hw ghv wdx{ g*lq dwlrq
hq Iudqfh1 Xqh edvh gh grqq￿hv frqwhqdqw ghv frxuehv gh wdx{ g*lqw￿u￿w }￿ur0
frxsrq vxu wlwuhv sxeolfv d ￿w￿ frqvwuxlwh ª fhwwh ￿q srxu od s￿ulrgh 4<;30<81
Oh frqwhqx hq lqirupdwlrq gh od shqwh ghv wdx{ hvw hq j￿q￿udo wuºv idleoh vxu
o*hqvhpeoh gh od s￿ulrgh1 Hqwuh 4<;8 hw 4<<8 hq uhydqfkh/ od shqwh d/ srxu
fhuwdlqv krul}rqv/ xq srxyrlu su￿glfwli dvvh} qhw1 Dlqvl/ ohv shqwhv gh wdx{ ylv0ª0
ylv gx wdx{ ª 5 dqv frqwlhqqhqw gh o*lqirupdwlrq vxu o*￿yroxwlrq ixwxuh ghv wdx{
frxuwv/ ohv shqwhv gh wdx{ ylv0ª0ylv gx wdx{ ª 6 dqv ª od irlv vxu o*￿yroxwlrq ghv
wdx{ frxuwv hw ghv wdx{ orqjv > ohv shqwhv gh wdx{ +5 dqv 0 4 dq, ª +8 dqv 0 4 dq,
hw +7 dqv 0 5 dqv, rqw xq srxyrlu su￿glfwli frqfhuqdqw o*￿yroxwlrq gh o*lq dwlrq1
Prwv0fo￿v = Vwuxfwxuh sdu whuph ghv wdx{ g*lqw￿u￿w/ wk￿rulh ghv dqwlflsdwlrqv/
uhodwlrq gh Ilvkhu/ frqwhqx hq lqirupdwlrq1
Fodvvl￿fdwlrq MHO = H761
WFruuhvsrqgdqfh = Edqtxh gh Iudqfh/ 74046<4 GJH0GHHU0Fhqwuh gh Uhfkhufkh/ 64 uxh Furl{
ghv Shwlwv Fkdpsv/ :837< Sdulv/ Iudqfh/ w￿o1 = 340750<507<0;</ h0pdlo = hmrqghdxCedqtxh0iudqfh1iu1
_Edqtxh gh Iudqfh/ 74046:9 GJH0GHHU0VHPHI/ 64 uxh Furl{ ghv Shwlwv Fkdpsv/ :837< Sdulv/
Iudqfh1
44 Lqwurgxfwlrq
Od frxueh ghv wdx{ g*lqw￿u￿w hvw vrxyhqw frqvlg￿u￿h dyhf xqh judqgh dwwhqwlrq/ fdu
hooh hvw vxssrv￿h wudgxluh ohv dqwlflsdwlrqv ghv lqyhvwlvvhxuv vxu fhuwdlqhv judqghxuv
￿frqrpltxhv =
0 oh soxv qdwxuhoohphqw/ od shqwh ghv wdx{ ª xq lqvwdqw grqq￿ uh ºwh/ vl ohv djhqwv
vrqw udwlrqqhov/ ohxuv dqwlflsdwlrqv frqfhuqdqw o*￿yroxwlrq ghv wdx{ ixwxuv1 Hq h￿hw/
txdqg od wk￿rulh ghv dqwlflsdwlrqv hvw y￿ul￿￿h/ rq shxw ￿fuluh txh oh wdx{ ª ghx{ dqv
dxmrxug*kxl hvw xqh pr|hqqh gx wdx{ ª xq dq dxmrxug*kxl hw gx wdx{ ª whuph ª xq
dq gdqv xq dq1 Od shqwh hqwuh ohv wdx{ ª ghx{ hw xq dq dxmrxug*kxl hvw doruv ￿jdoh/
ª xqh sulph frqvwdqwh suºv/ ª od yduldwlrq gx wdx{ ª xq dq hqwuh dxmrxug*kxl hw gdqv
xq dq >
0 gh idŒrq prlqv gluhfwh/ od shqwh ghv wdx{ hvw vxssrv￿h frqwhqlu gh o*lqirupdwlrq
vxu o*￿yroxwlrq dqwlfls￿h gh o*lq dwlrq1 Fhwwh dqdo|vh d srxu srlqw gh g￿sduw od uhodwlrq
gh Ilvkhu/ vhorq odtxhooh oh wdx{ u￿ho +g￿￿ql frpph oh wdx{ qrplqdo prlqv oh wdx{
g*lq dwlrq dqwlfls￿ srxu od s￿ulrgh frxyhuwh sdu ohv lqw￿u￿wv, hvw frqvwdqw dx frxuv
gx whpsv1 Od shqwh hqwuh ohv wdx{ ª ghx{ hw xq dq dxmrxug*kxl vhudlw dlqvl ￿jdoh ª
o*￿fduw hqwuh oh wdx{ g*lq dwlrq dqqxdolv￿ dqwlfls￿ srxu ohv ghx{ dqv ª yhqlu hw oh wdx{
g*lq dwlrq srxu o*dqq￿h ª yhqlu1
Gh qrpeuhxvhv ￿wxghv rqw dlqvl fkhufk￿ ª phvxuhu oh srxyrlu su￿glfwli gh od shqwh
ghv wdx{ g*lqw￿u￿w1 Frqfhuqdqw od su￿ylvlrq ghv wdx{ g*lqw￿u￿w/ o*k|srwkºvh ghv dq0
wlflsdwlrqv hvw frq￿up￿h srxu fhuwdlqv w|shv gh whvwv rx fhuwdlqhv pdwxulw￿v/ pdlv
wuºv odujhphqw uhmhw￿h srxu g*dxwuhv41 Frqfhuqdqw od su￿ylvlrq gh o*lq dwlrq/ oh u￿vxo0
wdw dvvh} j￿q￿udo hvw txh od shqwh frqwlhqw gh o*lqirupdwlrq vxu o*￿yroxwlrq ixwxuh gh
o*lq dwlrq srxu ghv wlwuhv gh pdwxulw￿ vx!vdpphqw orqjxh51
Od soxsduw ghv ￿wxghv vxu fh vxmhw rqw sruw￿ vxu ghv grqq￿hv dp￿ulfdlqhv rx vxu
ghv wdx{ ª frxuw whuph1 Hq h￿hw/ dxwdqw lo hvw dlv￿ gh glvsrvhu gh grqq￿hv vxu ohv wlwuhv
gh frxuw whuph +lqwhuedqfdluh/ vxu hxur0ghylvhv,/ dxwdqw od frqvwuxfwlrq gh frxuehv gh
wdx{ +lqfoxdqw ghv wdx{ gh pdwxulw￿v orqjxhv, hvw g￿olfdwh hw fr￿whxvh1 Dlqvl Plvknlq
+4<<4, d sx ￿wxglhu ohv vwuxfwxuhv sdu whuph gh gl{ sd|v/ ª sduwlu ghv pdufk￿v hxur0
ghylvhv/ doruv txh Mrulrq hw Plvknlq +4<<4, q*rqw sx frqvlg￿uhu txh txdwuh sd|v
+Hwdwv0Xqlv/ Ur|dxph0Xql/ Doohpdjqh hw Vxlvvh, gdqv ohxu ￿wxgh vxu oh frqwhqx hq
lqirupdwlrq gh od shqwh ghv wdx{1 Hqfruh d0w0lo ￿w￿ q￿fhvvdluh g*xwlolvhu ghv grqq￿hv
g*ruljlqhv gl￿￿uhqwhv = ohv wdx{ dp￿ulfdlqv hw eulwdqqltxhv surylhqqhqw ghv wlwuhv
sxeolfv/ ohv wdx{ vxlvvhv vrqw lvvxv ghv pdufk￿v hxur0ghylvhv/ ohv wdx{ doohpdqgv rqw ￿w￿
hvwlp￿v sdu od p￿wkrgh g*lqwhusrodwlrq gh od Exqghvedqn1 Eurzqh hw Pdqdvvh +4<<3,
rqw ￿jdohphqw hx uhfrxuv ª ghv grqq￿hv gh vrxufhv gl￿￿uhqwhv = srxu o*Doohpdjqh
sdu h{hpsoh/ lov rqw ￿w￿ dphq￿v ª xwlolvhu ghv wdx{ gx pdufk￿ lqwhuedqfdluh srxu
ohv pdwxulw￿v frxuwhv hw ghv wdx{ ghv wlwuhv sxeolfv srxu ohv pdwxulw￿v orqjxhv1 Gh
p￿ph/ od soxv odujh frpsdudlvrq lqwhuqdwlrqdoh frqfhuqdqw od wk￿rulh ghv dqwlflsdwlrqv
+Jhuodfk hw Vphwv/ 4<<:, d g￿ ￿wuh phq￿h vxu ghv wdx{ ª frxuw whuph +vxu hxur0
4Fdpsehoo hw Vkloohu +4<<4, hw Fdpsehoo +4<<8, phwwhqw hq ￿ylghqfh txh od shqwh ghv wdx{ d
xq frqwhqx hq lqirupdwlrq lpsruwdqw frqfhuqdqw o*￿yroxwlrq ghv wdx{ frxuwv/ pdlv sdv frqfhuqdqw
o*￿yroxwlrq ghv wdx{ orqjv1 Idpd hw Eolvv +4<;:,/ vxu grqq￿hv dp￿ulfdlqhv/ sxlv Mrulrq hw Plvknlq
+4<<4,/ gdqv oh fdguh g*xqh frpsdudlvrq lqwhuqdwlrqdoh/ prqwuhqw txh o*￿fduw hqwuh wdx{ ª whuph hw
wdx{ frpswdqw qh frqwlhqw gh o*lqirupdwlrq vxu o*￿yroxwlrq ixwxuh ghv wdx{ ª xq dq txh srxu ghv
krul}rqv dvvh} ￿orljq￿v1
5Plvknlq +4<<3d/ 4<<3e/ 4<<4, hw Mrulrq hw Plvknlq +4<<4, prqwuhqw txh oh frqwhqx hq lqirupdwlrq
hvw soxv lpsruwdqw srxu ohv wdx{ ª orqj whuph txh srxu ohv wdx{ ª frxuw whuph hw srxu ghv krul}rqv
gh su￿ylvlrq dvvh} ￿orljq￿v1 Jhuodfk +4<<8, rewlhqw xq u￿vxowdw vlplodluh vxu grqq￿hv doohpdqghv1
5ghylvhv,1
Fhuwdlqv dxwhxuv rqw sdool￿ oh pdqtxh g*lqirupdwlrq vxu od sduwlh orqjxh gh od
frxueh hq ￿wxgldqw oh frqwhqx lqirupdwlrqqho gh o*￿fduw hqwuh ohv wdx{ ª 43 dqv hw
ª 6 prlv +Kdugrxyholv/ 4<<7/ Hvwuhood hw Plvknlq/ 4<<8,1 Gx idlw gh vrq u￿oh gh
ehqfkpdun gdqv od soxsduw ghv sd|v/ oh wdx{ ª 43 dqv hvw hq h￿hw dlv￿phqw dffhvvleoh
hw glvsrqleoh vxu orqjxh s￿ulrgh1 Q￿dqprlqv o*xwlolvdwlrq gx wdx{ ª 43 dqv q*hvw sdv
hooh0p￿ph h{hpswh gh g￿idxwv =
0 wrxw g*derug/ lo q*hvw sdv ￿ylghqw txh fh vrlw oh wdx{ ª 43 dqv txl frqwlhqqh oh
soxv g*lqirupdwlrq vxu ohv wdx{ g*lqw￿u￿w rx g*lq dwlrq ixwxuv1 G*xqh sduw/ hq h￿hw/
ohv frxuehv gh wdx{ vrqw hq j￿q￿udo wuºv sodwhv hqwuh 8 hw 43 dqv > g*dxwuh sduw/ lo hvw
suredeoh txh ohv lqyhvwlvvhxuv dlhqw xqh ylvlrq ehdxfrxs soxv su￿flvh gh o*lq dwlrq dx
frxuv ghv 5 ª 8 surfkdlqhv dqq￿hv txh gh o*lq dwlrq gdqv ohv 43 surfkdlqhv dqq￿hv1
Dxwuhphqw glw/ rq shxw fudlqguh txh od sulvh hq frpswh gx wdx{ ª 43 dqv +soxw￿w txh
gx wdx{ ª 8 dqv sdu h{hpsoh, gdqv fh w|sh g*dqdo|vh frqgxlvh ª lqwurgxluh gx euxlw
vxsso￿phqwdluh1
0 g*dxwuh sduw/ tx*lo v*djlvvh gh od su￿ylvlrq ghv wdx{ g*lqw￿u￿w rx ghv wdx{ g*lq d0
wlrq/ od shqwh 43 dqv06 prlv grlw frqwhqlu gh o*lqirupdwlrq vxu ohv wdx{ g*lqw￿u￿w rx
ohv wdx{ g*lq dwlrq gdqv 43 dqv1 Wrxwh ￿wxgh ￿frqrp￿wultxh irqg￿h vxu fhv grqq￿hv
grlw grqf vh wudgxluh sdu od shuwh ghv revhuydwlrqv ghv 43 dqq￿hv ohv soxv u￿fhqwhv +od
shqwh hqwuh ohv wdx{ ª 43 dqv hw ª 6 prlv od soxv u￿fhqwh srxu odtxhooh rq revhuyh od
u￿dolvdwlrq gx wdx{ g*lqw￿u￿w rx gx wdx{ g*lq dwlrq ixwxuv gdwh gh 4<;:,1 Dxwuhphqw
glw/ rq shug gh od vruwh oh frpsruwhphqw g*dqwlflsdwlrq ghv lqyhvwlvvhxuv vxu ohv dq0
q￿hv ohv soxv u￿fhqwhv/ txl vrqw d sulrul ohv soxv surslfhv srxu phwwuh hq ￿ylghqfh xqh
fhuwdlqh iruph g*h!flhqfh ghv pdufk￿v1
O*xwlolvdwlrq gx wdx{ ª 43 dqv vhpeoh grqf soxv ol￿h ª o*devhqfh gh grqq￿hv
glvsrqleohv vxu ohv pdwxulw￿v lqwhup￿gldluhv tx*ª xq fkrl{ h{solflwh hq idyhxu gx wdx{
ª4 3d q v 1
Frqfhuqdqw oh frqwhqx lqirupdwlrqqho gh od shqwh ghv wdx{ hq Iudqfh/ dxwdqw od
sduwlh frxuwh gh od frxueh d sx idluh o*remhw g*xq fhuwdlq qrpeuh g*￿wxghv/ dxwdqw
o*dqdo|vh gh od sduwlh orqjxh q*d sdv hqfruh sx ￿wuh phq￿h gh idŒrq v|vw￿pdwltxh
idxwh gh grqq￿hv glvsrqleohv vxu ohv frxuehv gh wdx{1
Ohv ￿wxghv phq￿hv vxu od sduwlh frxuwh gh od frxueh gh wdx{ iudqŒdlvh vrqw gdqv
o*hqvhpeoh soxw￿w idyrudeohv ª od wk￿rulh ghv dqwlflsdwlrqv = Jhuodfk hw Vphwv +4<<:, hw
Mrqghdx hw Ulfduw +4<<9, frqfoxhqw +ª sduwlu gh grqq￿hv hxur0ghylvhv, txh od shqwh ghv
wdx{ frqwlhqw gh o*lqirupdwlrq vxu ohv wdx{ ixwxuv hw txh/ gdqv od soxsduw ghv fdv/ rq
qh shxw sdv uhmhwhu ohv lpsolfdwlrqv gh od wk￿rulh ghv dqwlflsdwlrqv1 Gh p￿ph/ Plvknlq
+4<<4, vrxoljqh tx*hq pdwlºuh g*lq dwlrq od Iudqfh hvw oh vhxo sd|v/ sdupl fhx{ tx*lo
￿wxglh/ srxu ohtxho od vwuxfwxuh sdu whuph su￿vhqwh xqh fdsdflw￿ su￿glfwlyh wuºv qhwwh1
Eurzqh hw Pdqdvvh +4<<3, rewlhqqhqw ￿jdohphqw ghv u￿vxowdwv dvvh} idyrudeohv vxu
grqq￿hv iudqŒdlvhv srxu od s￿ulrgh 4<:<0;;1 Duwxv hw Nddel +4<<4, wurxyhqw txh/ vxu
od s￿ulrgh 4<::0<3/ od shqwh 9 prlv 0 4 prlv hvw xq erq su￿glfwhxu gh o*￿yroxwlrq gh
o*lq dwlrq dx frxuv ghv ghx{ surfkdlqv wulphvwuhv1
Oh su￿vhqw sdslhu vh srxuvxlw gh od idŒrq vxlydqwh = od vhfwlrq 5 g￿wdlooh od
p￿wkrgrorjlh uhwhqxh srxu hvwlphu ghv frxuehv gh wdx{ }￿ur0frxsrq/ ª sduwlu gh
wlwuhv sxeolfv iudqŒdlv/ vxu od s￿ulrgh 4<;30<81 Od vhfwlrq 6 frqvlgºuh od fdsdflw￿ gh od
shqwh ghv wdx{ ª su￿yrlu o*￿yroxwlrq ghv wdx{ g*lqw￿u￿w1 Od vhfwlrq 7 hvw frqvdfu￿h ª
od phvxuh gx srxyrlu su￿glfwli gh od shqwh ghv wdx{ hq whuphv g*lq dwlrq1 Od vhfwlrq
8 frqfoxw oh sdslhu1
65 Od uhfrqvwlwxwlrq ghv frxuehv gh wdx{ hw ohv grqq￿hv
Frpph gdqv gh qrpeuhx{ sd|v/ od furlvvdqfh gh o*hqghwwhphqw sxeolf hq Iudqfh
hvw xq sk￿qrpºqh uhodwlyhphqw u￿fhqw gdwdqw gx g￿exw ghv dqq￿hv txdwuh0ylqjw61
Pdlv o*h￿ruw g*kduprqlvdwlrq hw g*krprj￿q￿lvdwlrq ghv ￿plvvlrqv gh wlwuhv sxeolfv
+ghvwlq￿ ª idyrulvhu od oltxlglw￿ gx pdufk￿, d ￿w￿ phq￿ sdu ohv dxwrulw￿v sxeoltxhv
soxv wduglyhphqw/ ª sduwlu gh 4<;80;9 = lo d g￿exw￿ dyhf od fu￿dwlrq ghv Reoljdwlrqv
Dvvlplodeohv gx Wu￿vru +od suhplºuh RDW d ￿w￿ ￿plvh hq pdl 4<;8,/ doruv txh ohv
Erqv gx Wu￿vru Q￿jrfldeohv rqw idlw ohxu dssdulwlrq hq mdqylhu 4<;91 Dlqvl/ mxvtx*dx
plolhx ghv dqq￿hv txdwuh0ylqjw/ oh pdufk￿ ghv wlwuhv sxeolfv iudqŒdlv d uhsrv￿ vxu
ohv dqflhqqhv fdw￿jrulhv gh wlwuhv hw ￿wdlw ª od irlv shx oltxlgh hw shx krprjºqh =
frh{lvwdlhqw ghv uhqwhv shus￿wxhoohv rx dpruwlvvdeohv +mxvtx*hq 4<;:,/ ghv Hpsuxqwv
g*Hwdw +ª sduwlu gh 4<:9,/ pdlv ￿jdohphqw ghv wlwuhv soxv vs￿fl￿txhv +frpph ohv
Reoljdwlrqv gx Wu￿vru rx ohv Hpsuxqwv Qdwlrqdx{,1 Gh soxv/ fhv fdw￿jrulhv gh wlwuhv
q*￿wdlhqw sdv hoohv0p￿phv krprjºqhv/ sxlvtxh gh qrpeuhxvhv fodxvhv sduwlfxolºuhv
srxydlhqw ￿wuh lqfoxvhv oruv gh o*￿plvvlrq g*xq wlwuh = srvvlelolw￿ r￿huwh ª o*￿phwwhxu
gh prgl￿hu oh frxsrq ª sduwlu g*xqh fhuwdlqh gdwh/ prgh gh uhperxuvhphqw +sdu
wludjh dx vruw/ lq ￿qh/ dyhf gl￿￿u￿,/ uhsruw srvvleoh gh o*dpruwlvvhphqw/ hwf1 Hq￿q/
srxu fhuwdlqv wlwuhv/ ghv fdudfw￿ulvwltxhv rqw ￿w￿ prgl￿￿hv sdu oh Wu￿vru Sxeolf dx
frxuv gh od ylh gx wlwuh = uhperxuvhphqw dqwlfls￿/ u￿￿ydoxdwlrq gx fdslwdo uhperxuv￿1
Gx idlw gh fhv qrpeuhxvhv vs￿fl￿flw￿v/ ohv uhqghphqwv gh fhv gl￿￿uhqwhv fdw￿jrulhv gh
wlwuhv vrqw vrxyhqw shx frpsdudeohv1
Oh whvw gh od wk￿rulh ghv dqwlflsdwlrqv q￿fhvvlwh od frqqdlvvdqfh ghv uhqghphqwv
srxu xq hqvhpeoh gh pdwxulw￿v ￿{￿hv +4 dq/ 5 dqv/ 111/ 43 dqv,1 Gh fh srlqw gh yxh/ oh
pdufk￿ ghv wlwuhv sxeolfv dx g￿exw ghv dqq￿hv txdwuh0ylqjw srvh xq grxeoh sureoºph/
txl v*dww￿qxh surjuhvvlyhphqw sdu od vxlwh = g*xqh sduw/ oh qrpeuh gh oljqhv ￿plvhv
hvw wuºv olplw￿ hw ohv yroxphv gh wudqvdfwlrqv vrqw j￿q￿udohphqw u￿gxlwv > g*dxwuh
sduw/ od frh{lvwhqfh gh wlwuhv dx{ fdudfw￿ulvwltxhv sduirlv wuºv gl￿￿uhqwhv uhqg shx
u￿dolvwh o*k|srwkºvh g*xq pdufk￿ gh wlwuhv sxeolfv xqltxh hw sduidlwhphqw duelwu￿1 Ghx{
dssurfkhv dowhuqdwlyhv vrqw doruv srvvleohv/ hq o*devhqfh g*lqwhusrodwlrq ghv frxuehv
gh wdx{1 Rx elhq/ o*hqvhpeoh ghv wlwuhv frw￿v hvw frqvhuy￿ hw oh wlwuh fkrlvl hvw fhoxl
grqw od pdwxulw￿ u￿vlgxhooh hvw od soxv surfkh gh od pdwxulw￿ g￿vlu￿h > oh ulvtxh hvw doruv
g*rewhqlu ghv shqwhv gh wdx{ txl vrlhqw irqg￿hv vxu ghv wlwuhv dx{ fdudfw￿ulvwltxhv +hw
grqf dx{ uhqghphqwv, wuºv gl￿￿uhqwv1 Rx elhq/ vhxov vrqw v￿ohfwlrqq￿v ohv wlwuhv grqw
ohv fdudfw￿ulvwltxhv vrqw vhpeodeohv > pdlv/ gdqv fh fdv/ lo shxw h{lvwhu ghv g￿fdodjhv
lpsruwdqwv hqwuh ohv pdwxulw￿v g￿vlu￿hv hw od pdwxulw￿ u￿vlgxhooh ghv wlwuhv v￿ohfwlrqq￿v1
Xqh vroxwlrq ª fh sureoºph frqvlvwh ª lqwhusrohu/ ª sduwlu gh wlwuhv frpsdudeohv/ ohv
frxuehv gh wdx{ vxu wlwuhv sxeolfv1 Ohv frxuehv gh wdx{ dlqvl rewhqxhv vrqw doruv
krprjºqhv g*xqh gdwh ª o*dxwuh hw shuphwwhqw/ gdqv xq vhfrqg whpsv/ gh v￿ohfwlrqqhu
oh wdx{ gh uhqghphqw hvwlp￿ dvvrfl￿ ª fkdfxqh ghv pdwxulw￿v g￿vlu￿hv1
514 Od v￿ohfwlrq ghv wlwuhv uhwhqxv srxu o*hvwlpdwlrq
Ohv frxuehv gh wdx{ rqw ￿w￿ uhfrqvwlwx￿hv ª sduwlu ghv wlwuhv reoljdwdluhv/ ª wdx{ ￿{h/
￿plv hq iudqf sdu o*Hwdw iudqŒdlv/ hw frw￿v vxu od sodfh gh Sdulv71 Fhwwh g￿￿qlwlrq
6Hqwuh 4<;3 hw 4<;8/ o*hqghwwhphqw sxeolf/ h{sulp￿ hq srxufhqwdjh gx SLE/ d surjuhvv￿ hq
pr|hqqh gdqv oh J: gh 45/4 srlqwv/ hw gh :/: srlqwv hq Iudqfh +grqq￿hv RFGH,1
7Fhwwh g￿￿qlwlrq qh suhqg sdv hq frpswh qrwdpphqw ohv Erqv gx Wu￿vru Q￿jrfldeohv/ ￿plv ª
sduwlu gh 4<;91 Ghx{ udlvrqv h{soltxhqw fh fkrl{1 G*xqh sduw/ lo q*h{lvwh sdv/ ª qrwuh frqqdlvvdqfh/
7uhjurxsh srxu o*hvvhqwlho ohv uhqwhv +shus￿wxhoohv rx dpruwlvvdeohv,/ ohv Hpsuxqwv
g*Hwdw hw ohv RDW1 Q￿dqprlqv/ xq fhuwdlq qrpeuh g*dmxvwhphqwv rqw ￿w￿ q￿fhvvdluhv
srxu rewhqlu xqh fhuwdlqh frk￿uhqfh hqwuh ohv fdudfw￿ulvwltxhv sulqflsdohv ghv wlwuhv
￿plv1
Ohv uhqwhv rqw dlqvl g￿ ￿wuh vxssulp￿hv ghv lqwhusrodwlrqv/ gx idlw gh od gl!fxow￿
ª ￿ydoxhu ohxu uhqghphqw h{ srvw = qrq vhxohphqw/ hoohv su￿vhqwdlhqw gh qrpeuhxvhv
fodxvhv sduwlfxolºuhv dssduxhv dsuºv o*￿plvvlrq gx wlwuh +frpph od u￿￿ydoxdwlrq ghv
sul{ gh uhperxuvhphqw, > pdlv vxuwrxw/ ohxu uhperxuvhphqw d hx olhx/ srxu od sox0
sduw/ dydqw o*￿fk￿dqfh81 Gh soxv/ ohv yroxphv gh wudqvdfwlrq ￿wdlhqw u￿gxlwv fh txl
srxydlw frqgxluh ª ghv frwdwlrqv dehuudqwhv91 Gh p￿ph/ ohv wlwuhv uhperxuv￿v sdu
wludjh dx vruw rqw ￿w￿ h{foxv ghv lqwhusrodwlrqv1 Hq h￿hw/ oh fdofxo gx uhqghphqw h{
srvw idlvdlw dssdudæwuh ghv sulphv lpsruwdqwhv sdu udssruw dx{ wlwuhv ª uhperxuvh0
phqw lq ￿qh1 Hq￿q/ fhuwdlqv Hpsuxqwv g*Hwdw rx RDW su￿vhqwdqw ghv vs￿fl￿flw￿v wurs
pdutx￿hv rqw ￿jdohphqw ￿w￿ ￿olplq￿v = f*hvw oh fdv qrwdpphqw ghv Hpsuxqwv g*Hwdw
dyhf sdlhphqw gl￿￿u￿ ghv suhplhuv frxsrqv rx ghv RDW dyhf rswlrq g*￿fkdqjh1 O*dq0
qh{h 4 uhsuhqg o*hqvhpeoh ghv wlwuhv uhwhqxv srxu ohv lqwhusrodwlrqv/ dlqvl txh ohxuv
sulqflsdohv fdudfw￿ulvwltxhv1
Oh g￿exw ghv dqq￿hv txdwuh0ylqjw +gh 4<;3 ª 4<;6, d q￿fhvvlw￿ xq wudlwhphqw vs￿fl0
￿txh srxu o*hvwlpdwlrq gh od sduwlh frxuwh gh od frxueh1 Hq h￿hw/ od plvh hq sodfh ghv
gl￿￿uhqwv ￿owuhv lqgltx￿v fl0ghvvxv frqgxlw ª xq qrpeuh lqvx!vdqw gh wlwuhv sxeolfv
gh pdwxulw￿ u￿vlgxhooh frxuwh +w|sltxhphqw/ ª prlqv gh ghx{ dqv,1 Fh sureoºph hvw
dffhqwx￿ sdu o*devhqfh gh wlwuhv sxeolfv gh frxuw whuph frw￿v +ohv Erqv gx Wu￿vru
Q￿jrfldeohv q*￿wdqw dssduxv tx*hq 4<;9,1 Od vroxwlrq dgrsw￿h frqvlvwh ª lqfoxuh gdqv
ohv lqwhusrodwlrqv ohv wdx{ gx pdufk￿ lqwhuedqfdluh +wdx{ dx mrxu oh mrxu/ wdx{ ª :
mrxuv/ 4 prlv/ 6 prlv/ 9 prlv hw 4 dq, hw ª lpsrvhu o*dqfudjh gh od sduwlh frxuwh gh
od frxueh hvwlp￿h dx wdx{ oh soxv frxuw gx pdufk￿ +oh wdx{ dx mrxu oh mrxu,1 Lo v*djlw
fhuwhv g*xqh dssur{lpdwlrq/ sxlvtx*lo h{lvwh d sulrul xqh sulph hqwuh wlwuhv sxeolfv hw
wlwuhv gx pdufk￿ lqwhuedqfdluh gh p￿ph pdwxulw￿ u￿vlgxhooh1 Wrxwhirlv/ dx prlqv vxu
od s￿ulrgh 4<;30;6/ hq o*devhqfh gh wlwuhv sxeolfv gh frxuw whuph/ lo q*hvw sdv srvvleoh
g*hvwlphu fhwwh sulph hqwuh ohv gl￿￿uhqwv w|shv g*￿phwwhxuv1 Sdu od vxlwh +ª sduwlu gh
4<;7,/ o*h{lvwhqfh gh wlwuhv sxeolfv gh pdwxulw￿ u￿vlgxhooh frxuwh d shuplv g*￿ylwhu oh
uhfrxuv dx{ wdx{ gx pdufk￿ lqwhuedqfdluh:1
Oh qrpeuh gh wlwuhv uhwhqxv srxu ohv lqwhusrodwlrqv dxjphqwh wuºv qhwwhphqw ª
sduwlu gh 4<;8 = hqwuh 4<;3 hw 4<;6/ 43 wdx{ rqw ￿w￿ sulv hq frpswh hq pr|hqqh
+| frpsulv ohv wdx{ gx pdufk￿ lqwhuedqfdluh,/ frqwuh 4; hq pr|hqqh hqwuh 4<;7 hw
4<;< hw 53 hq pr|hqqh hqwuh 4<<3 hw 4<<81 Ohv frxuehv gh wdx{ srxu oh g￿exw gh
od s￿ulrgh +mxvtx*hq 4<;6,/ lqwhusro￿hv ª sduwlu g*xq qrpeuh dvvh} idleoh gh wlwuhv/
grlyhqw ￿wuh frqvlg￿u￿hv dyhf suxghqfh1 Lo hvw lpsruwdqw gh qrwhu wrxwhirlv txh oh
g*klvwrultxh gh frwdwlrqv ghv Erqv gx Wu￿vru dydqw 4<<31 G*dxwuh sduw/ sdu vrxfl gh frk￿uhqfh dyhf
oh g￿exw gh od s￿ulrgh/ lo hvw dssdux su￿i￿udeoh gh qh sdv xwlolvhu fhv wlwuhv gh frxuw rx pr|hq whuph/
p￿ph txdqg fhod ￿wdlw srvvleoh1
8Oh Wu￿vru d surf￿g￿ hq dyulo 4<;: dx uhperxuvhphqw gh o*hqvhpeoh ghv uhqwhv shus￿wxhoohv hw
dpruwlvvdeohv hqfruh hq ylh ª fhwwh gdwh1 Lo hvw grqf shx u￿dolvwh gh g￿whuplqhu h{ srvw oh wdx{ gh
uhqghphqw dfwxdulho gh fhv wlwuhv/ ￿q 4<;9 sdu h{hpsoh/ frpph uhohydqw gh uhqwhv shus￿wxhoohv1
9G*xqh sduw/ o*hqfrxuv ghv uhqwhv shus￿wxhoohv ￿wdlw wuºv idleoh > g*dxwuh sduw/ fhv uhqwhv ￿wdlhqw
wuºv odujhphqw g￿whqxhv sdu ghv rujdqlvphv sxeolfv rx vhpl0sxeolfv1
:Oh wdx{ dx mrxu oh mrxu d wrxwhirlv ￿w￿ frqvhuy￿ srxu ohv lqwhusrodwlrqv/ gh idŒrq ª dvvxuhu o*dqfudjh
gh od frxueh vxu oh wdx{ oh soxv frxuw gx pdufk￿1 Lo idxw qrwhu txh/ frpph qrxv qh qrxv lqw￿uhvvrqv
sdv dx{ pdwxulw￿v ohv soxv frxuwhv +prlqv g*xq dq,/ fhwwh dssur{lpdwlrq vxu od sduwlh frxuwh gh od
frxueh q*hvw vdqv grxwh sdv g￿whuplqdqwh1
8qrpeuh uhodwlyhphqw u￿gxlw gh wlwuhv uhwhqxv srxu ohv lqwhusrodwlrqv hvw od frqwuhsduwlh
g*xqh v￿ohfwlrq/ yrorqwdluhphqw uljrxuhxvh/ gh wlwuhv dx{ fdudfw￿ulvwltxhv krprjºqhv1
515 P￿wkrgh g*lqwhusrodwlrq ghv frxuehv gh wdx{
Ohv frxuehv gh wdx{ g*lqw￿u￿w }￿ur0frxsrq vrqw h{wudlwhv ghv wdx{ gh uhqghphqw df0
wxdulho ghv wlwuhv sxeolfv v￿ohfwlrqq￿v1 O*lqwhusrodwlrq hvw irqg￿h vxu od g￿pdufkh
lqlwldohphqw sursrv￿h sdu Qhovrq hw Vlhjho +4<;:,1 Ohv fdudfw￿ulvwltxhv gh od irqfwlrq
g*lqwhusrodwlrq dlqvl txh ohv sulqflsdohv ￿wdshv gh od p￿wkrgh shxyhqw ￿wuh u￿vxp￿hv
gh od pdqlºuh vxlydqwh;1 Oh wdx{ g*lqw￿u￿w }￿ur0frxsrq v*h{sulph frpph xqh irqfwlrq















| +￿, hvw oh wdx{ }￿ur0frxsrq wk￿rultxh +h{sulp￿ hq whpsv frqwlqx, ª od gdwh w
srxu xq wlwuh gh pdwxulw￿ u￿vlgxhooh p hw xqyhfwhxu gh sdudpºwuhv ￿ @ i￿￿>￿ 2>￿ ￿>￿￿j
grqq￿1 Fhwwh irqfwlrq g*lqwhusrodwlrq su￿vhqwh wurlv sursul￿w￿v uhpdutxdeohv =
0 ￿￿ hvw oh wdx{ g*lqw￿u￿w ª xq krul}rq lq￿ql >
0 +￿￿ .￿2, uhsu￿vhqwh oh wdx{ g*lqw￿u￿w lqvwdqwdq￿ >
0o hf r x s o h+￿￿>￿￿, shuphw gh uhqguh frpswh gh od su￿vhqfh ￿yhqwxhooh g*xqh
lq h{lrq gdqv od frxueh gh wdx{1
Ohv frxuehv gh wdx{ lvvxhv gh fhwwh lqwhusrodwlrq rqw grqf wurlv frpsrvdqwhv =
xq qlyhdx +uhsu￿vhqw￿ sdu ￿￿, > xqh shqwh +uhsu￿vhqw￿h sdu ￿2, > hw xqh frqyh{lw￿
+uhsu￿vhqw￿h sdu ￿￿ hw ￿￿,1
Od ghx{lºph sursul￿w￿ shuphw gh frqwudlqguh dlv￿phqw o*hvwlpdwlrq gx sdudpºwuh
￿2 gh whooh vruwh txh +￿￿ . ￿2, vrlw ￿jdo/ sdu frqvwuxfwlrq/ dx wdx{ oh soxv frxuw
gx pdufk￿ +lfl/ oh wdx{ dx mrxu oh mrxu gx pdufk￿ lqwhuedqfdluh,1 Hq s￿ulrgh gh
whqvlrqv prq￿wdluhv/ fhwwh srvvlelolw￿ dssdudæw hpslultxhphqw wuºv lpsruwdqwh oruvtxh
oh qrpeuh gh wlwuhv glvsrqleohv vxu oh vhjphqw frxuw gh od frxueh ghv wdx{ hvw u￿gxlw1
D sduwlu gh od irupxoh xvxhooh gh ydorulvdwlrq g*xqh reoljdwlrq/ rq shxw h{sulphu



















r￿ f hvw oh frxsrq/ S
E6￿
| +￿, hvw oh sul{ wk￿rultxh +h{sulp￿ hqsrxufhqwdjh gxqrplqdo,/
P hvw oh qrpeuh g*dqq￿hv hqwlºuhv uhvwdqw ª frxulu hw i @ p￿P od iudfwlrq g*dqq￿h
frpso￿phqwdluh1 Rq g￿gxlw doruv ohv wdx{ gh uhqghphqw dfwxdulho wk￿rultxhv +h{sulp￿
hq whpsv glvfuhw, |
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;Od p￿wkrgrorjlh g￿wdloo￿h hvw su￿vhqw￿h gdqv Ulfduw hw Vlfvlf +4<<8,1 Vyhqvvrq +4<<7, d sursrv￿
xqh h{whqvlrq gh od p￿wkrgh gh Qhovrq hw Vlhjho/ shuphwwdqw od su￿vhqfh g*xq vhfrqg srlqw gh
uhwrxuqhphqw gdqv od sduwlh frxuwh gh od frxueh gh wdx{1 Frpswh whqx gh o*devhqfh gh pdufk￿ ghv
wlwuhv gh frxuw whuph/ fhwwh ￿dxjphqwdwlrq￿ q*d sdv sdux rssruwxqh1
9Xq fulwºuh gh plqlplvdwlrq gh od vrpph ghv fduu￿v ghv u￿vlgxv shxw doruv ￿wuh















&c| hvw oh wdx{ gh uhqghphqw dfwxdulho revhuy￿ gx wlwuh n/ gh pdwxulw￿ u￿vlgxhooh
p/ ª od gdwh w > |
E6￿
&c| +￿, hvw oh wdx{ gh uhqghphqw dfwxdulho wk￿rultxh gx wlwuh n >
N| hvw oh qrpeuh gh wlwuhv uhwhqxv srxu o*lqwhusrodwlrq ª od gdwh w1 Oh yhfwhxu gh
sdudpºwuhv ￿ hvw grqf hvwlp￿/ v￿sdu￿phqw/ srxu fkdtxh gdwh w1
516 Ohv grqq￿hv
Ohv grqq￿hv frqfhuqdqw ohv wlwuhv sxeolfv rqw ￿w￿ froohfw￿hv ª sduwlu gh od Frwh R!0
flhooh/ srxu oh ghuqlhu mrxu rxyu￿ gx prlv1 D sduwlu gh o*lqwhusrodwlrq/ srxu fkdtxh
prlv/ gh od frxueh ghv wdx{ }￿ur0frxsrq/ qrxv dyrqv h{wudlw ohv wdx{ ª 4 dq/ 5 dqv/ 111/
43 dqv1 O*dqqh{h 5 grqqh od olvwh ghv wdx{ }￿ur0frxsrq dvvrfl￿v dx{ pdwxulw￿v gh 4
ª 43 dqv/ srxu od s￿ulrgh 4<;30<81
Ohv sul{ vrqw uhsu￿vhqw￿v sdu o*lqglfh ghv sul{ gh g￿wdlo +vrxufh Gdwdvwuhdp,1
O*lq dwlrq hq w/ srxu od s￿ulrgh doodqw gh w ª w . p/ qrw￿h ￿
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r￿ S| hvw o*lqglfh gh sul{ ª od gdwh w1 Gdqv od vxlwh/ o*lq dwlrq lqglf￿h hq w fru0
uhvsrqg grqf ª o*lq dwlrq srxu ohv p dqq￿hv ª yhqlu hw qrq/ frpph f*hvw oh fdv
xvxhoohphqw/ srxu ohv p dqq￿hv ￿frxo￿hv1 Fhwwh qrwdwlrq dvvxuh od frk￿uhqfh dyhf od













| 1 H| hvw o*hvs￿udqfh
frqglwlrqqhooh ª o*lqirupdwlrq glvsrqleoh hq w1
Ohv judskltxhv 4/ 5 hw 6 uhsu￿vhqwhqw uhvshfwlyhphqw o*￿yroxwlrq ghv wdx{ g*lqw￿u￿w/
ghv wdx{ g*lq dwlrq hw ghv wdx{ g*lqw￿u￿w u￿hov h{ srvw1
Ghx{ s￿ulrghv rqw ￿w￿ v|vw￿pdwltxhphqw ￿wxgl￿hv gdqv o*dqdo|vh hpslultxh = od
suhplºuh yd gh 4<;3 ª 4<<8 hw od vhfrqgh gh 4<;8 ª 4<<81 O*lqw￿u￿w sruw￿ soxv vs￿fl0
￿txhphqw ª od ￿q gh od s￿ulrgh fruuhvsrqg ª xqh grxeoh su￿rffxsdwlrq = g*xqh sduw/
frqvlg￿uhu xqh s￿ulrgh dvvrfl￿h ª ghv pdufk￿v ￿qdqflhuv ￿prghuqhv￿ hw srxu odtxhooh
od txdolw￿ ghv frxuehv gh wdx{ hvwlp￿hv hvw uhodwlyhphqw urexvwh > g*dxwuh sduw/ frq0
vlg￿uhu xqh s￿ulrgh dx frxuv gh odtxhooh ohv wdx{ g*lqw￿u￿w hw ohv wdx{ g*lq dwlrq rqw
frqqx xqh uhodwlyh vwdelolw￿/ sdu rssrvlwlrq ª od s￿ulrgh 4<;30;8 fdudfw￿ulv￿h sdu xqh
iruwh g￿vlq dwlrq +gh 47( hq 4<;4 ª 6( hq 4<;8 srxu o*lq dwlrq vxu o*dqq￿h ª yhqlu,
hw xqh edlvvh vhqvleoh ghv wdx{ g*lqw￿u￿w +gh 4;( hq 4<;4 ª 43( hq 4<;8 srxu oh wdx{
ª 4 dq,1
Od frpsdudlvrq hqwuh ohv hvwlpdwlrqv suryhqdqw ghv ghx{ s￿ulrghv shuphw dlqvl/
sdu frqwudvwh/ gh plhx{ frpsuhqguh vl ohv prxyhphqwv gh g￿vlq dwlrq hw gh edlvvh ghv
wdx{ revhuy￿v gxudqw od suhplºuh prlwl￿ ghv dqq￿hv txdwuh0ylqjw dydlhqw ￿w￿ dqwlfls￿v
sdu ohv lqyhvwlvvhxuv1
:6 Shqwh gh wdx{ hw wdx{ g*lqw￿u￿w ixwxuv
614 Dvshfwv wk￿rultxhv
Oh uhqghphqw g*xq wlwuh orqj +gh pdwxulw￿ q, shxw ￿wuh g￿frpsrv￿ hq ghx{ ￿o￿phqwv =
od pr|hqqh ghv uhqghphqwv dqwlfls￿v ª od gdwh w gh sodfhphqwv vxffhvvliv/ hq w/ w.p/
111/ w. q￿ p/ hq wlwuhv frxuwv +gh pdwxulw￿ p, soxv xqh sulph gh ulvtxh +glwh sulph
gh fdslwdolvdwlrq,/ qrq revhuydeoh/ qrw￿h f
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uhqghphqw gh fdslwdolvdwlrq/ f*hvw0ª0gluh od pr|hqqh ghv uhqghphqwv gh sodfhphqwv
vxffhvvliv/ hq w/ w.p/1 1 1 /h ww.q￿p/ hq wlwuhv gh pdwxulw￿ p > ?
6 hvw vxssrv￿ hqwlhu1
Qrxv qh frqvlg￿urqv lfl txh oh fdv gh erqv }￿ur0frxsrq/ frpswh whqx ghv grqq￿hv
xwlolv￿hv srxu o*dssolfdwlrq hpslultxh1
Xqh vhfrqgh sulph gh ulvtxh +glwh sulph gh sruwdjh,/ qrw￿h *
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@p hvw oh uhqghphqw gh sruwdjh/ f*hvw0ª0gluh oh
uhqghphqw ol￿ ª o*dfkdw hq w g*xq wlwuh gh pdwxulw￿ q hw uhyhqgx hq w. p +p?q ,1
Od uhodwlrq hqwuh shqwh ghv wdx{ hw wdx{ g*lqw￿u￿w ixwxuv hvw j￿q￿udohphqw derug￿h
vrxv o*dqjoh gh od wk￿rulh ghv dqwlflsdwlrqv gh od vwuxfwxuh sdu whuph1 Fhwwh wk￿rulh d
￿w￿ derqgdpphqw ￿wxgl￿h +sdu h{hpsoh/ Fdpsehoo hw Vkloohu/ 4<;:/ 4<;;/ 4<<4/ Vkloohu/
4<<3/ Idpd/ 4<;7/ Idpd hw Eolvv/ 4<;:,1 Irqg￿h vxu o*k|srwkºvh mrlqwh g*devhqfh
g*rssruwxqlw￿ g*duelwudjh hw gh udwlrqdolw￿ ghv dqwlflsdwlrqv/ hooh vxssrvh txh ohv
sulphv gh fdslwdolvdwlrq hw gh sruwdjh grlyhqw ￿wuh frqvwdqwhv dx frxuv gx whpsv/
p￿ph vl hoohv shxyhqw ydulhu dyhf ohv pdwxulw￿v p hw q = f
E6c?￿




Xqh olww￿udwxuh derqgdqwh d sruw￿ vxu oh whvw ghv lpsolfdwlrqv gh od wk￿rulh ghv
dqwlflsdwlrqv1 Fdpsehoo hw Vkloohu +4<;:/ 4<;; hw 4<<4, rqw sursrv￿ ghv irupxodwlrqv/
lvvxhv gluhfwhphqw ghv ￿txdwlrqv +9, hw +:,/ dyhf od shqwh ghv wdx{ frpph u￿juhvvhxu431
Od suhplºuh uhsu￿vhqwdwlrq hvw irqg￿h vxu od uhodwlrq hqwuh od yduldwlrq dqwlfls￿h vxu
p s￿ulrghv gx uhqghphqw g*xq wlwuh orqj hw od shqwh ghv wdx{1 Hooh hvw rewhqxh hq





















| hvw od shqwh hq w hqwuh ohv wdx{ ª q hw ª p s￿ulrghv1
Frpph gdqv od vxlwh/ ohv sdudpºwuhv vrqw wk￿rultxhphqw lqglf￿v sdu ohv pdwxulw￿v
p hw q > fhv lqglfhv vrqw wrxwhirlv rplv srxu doo￿jhu ohv qrwdwlrqv1 Od wk￿rulh ghv
<Fhwwh ￿fulwxuh/ sursrv￿h lqlwldohphqw sdu Vkloohu +4<:<,/ frqvwlwxh hq idlw xqh dssur{lpdwlrq
olq￿dluh gh od uhodwlrq/ qrq olq￿dluh/ g*devhqfh g*rssruwxqlw￿ g*duelwudjh hqwuh xq sodfhphqw frxuw hw
xq sodfhphqw orqj1 Vkloohu hw doll +4<;6, rqw prqwu￿ txh o*huuhxu g*dssur{lpdwlrq hvw vx!vdpphqw
shwlwh srxu srxyrlu ￿wuh q￿jolj￿h gdqv ohv dssolfdwlrqv sudwltxhv1
43G*dxwuhv irupxodwlrqv rqw ￿jdohphqw ￿w￿ ￿wxgl￿hv/ qrwdpphqw irqg￿hv vxu oh wdx{ ª whuph +Idpd/
4<;7 hw 4<<3/ Idpd hw Eolvv/ 4<;:,1
;dqwlflsdwlrqv lpsoltxh txh ohv sdudpºwuhv dvvrfl￿v dx{ pdwxulw￿v p hw q y￿ul￿hqw =
￿￿ @ *E6c?￿/ ￿￿ @4 1
Od ghx{lºph uhsu￿vhqwdwlrq hvw irqg￿h vxu od uhodwlrq hqwuh od yduldwlrq pr|hqqh
dqwlfls￿h vxu orqjxh s￿ulrgh ghv wdx{ frxuwv ixwxuv hw od shqwh ghv wdx{1 Hooh v*rewlhqw
gluhfwhphqw hq vrxvwud|dqw oh wdx{ frxuw su￿vhqw l
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| hvw od yduldwlrq pr|hqqh hqwuh w hw w. q ghv wdx{ frxuwv ixwxuv1
Oh whuph u￿vlgxho/ %
E?36￿
￿c|n6 / v*lqwhusuºwh frpph o*h{fºv gh uhqghphqw h{ srvw g*xq
wlwuh ª q s￿ulrghv/ dfkhw￿ hq w hw uhyhqgx dsuºv p s￿ulrghv/ sdu udssruw ª xq sodfh0
phqw ª p s￿ulrghv1 Lo frpsruwh ghx{ whuphv = o*huuhxu g*dqwlflsdwlrq hw o*￿yhqwxhooh
frpsrvdqwh yduldeoh gh od sulph gh sruwdjh1 Frpph ohv grqq￿hv vh fkhydxfkhqw/ oh
whuph u￿vlgxho su￿vhqwh d sulrul/ txho txh vrlw oh prgh gh irupdwlrq ghv dqwlflsdwlrqv/
xqh frpsrvdqwh PD g*ruguh +p ￿ 4,/v lp hvw h{sulp￿ hq prlv441 Gh idŒrq vlpl0
odluh/ %
E6￿
2c|n?36 v*lqwhusuºwh frpph o*h{fºv gh uhqghphqw h{ srvw g*xq sodfhphqw ª q
s￿ulrghv sdu udssruw ª xqh vxffhvvlrq gh sodfhphqwv urxodqwv hq wlwuhv gh pdwxulw￿
p gxudqw q s￿ulrghv hw su￿vhqwh xqh frpsrvdqwh PD g*ruguh +q ￿p ￿ 4,1
615 U￿vxowdwv hpslultxhv
Ohv u￿vxowdwv ghv hvwlpdwlrqv vrqw su￿vhqw￿v gdqv ohv wdeohdx{ 4 hw 5/ srxu o*hqvhpeoh
gh od s￿ulrgh 4<;30<8/ sxlv srxu od s￿ulrgh 4<;80<81 Fhv hvwlpdwlrqv sruwhqw vxu ghv
pdwxulw￿v ￿frxuwhv￿ doodqw gh p @4ª 6 dqv hw ghv pdwxulw￿v ￿orqjxhv￿ doodqw gh q @5
ª 9 dqv1 Oh fkrl{ gh od pdwxulw￿ ￿orqjxh￿ pd{lpdoh d ￿w￿ lpsrv￿ sdu od glphqvlrq
ghv ￿fkdqwloorqv +49 dqv hw 44 dqv, txl uhqgudlw shx urexvwhv ghv hvwlpdwlrqv irqg￿hv
vxu ghv pdwxulw￿v ￿orqjxhv￿ wurs ￿orljq￿hv1 Frpswh whqx gh o*ryhuodsslqj/ ohv ￿fduwv0
w|shv lqgltx￿v vrxv ohv frh!flhqwv vrqw ohv ￿fduwv0w|shv dv|pswrwltxhv/ fdofxo￿v gh
od idŒrq vxlydqwh = lov vrqw prgl￿￿v sdu od fruuhfwlrq gh Kdqvhq hw Krgulfn +4<;3,/
txl shuphw gh suhqguh hq frpswh o*h{lvwhqfh g*xqh frpsrvdqwh pr|hqqh preloh gdqv
oh surfhvvxv ghv huuhxuv/ hw sdu od fruuhfwlrq gh Zklwh +4<;3,/ whqdqw frpswh gh
o*￿yhqwxhooh k￿w￿urvf￿gdvwlflw￿ ghv huuhxuv > hq￿q/ od pdwulfh gh yduldqfh0fryduldqfh
ghv huuhxuv hvw prgl￿￿h frpph vxjj￿u￿ sdu Qhzh| hw Zhvw +4<;:, srxu dvvxuhu vd
vhpl0srvlwlylw￿1 Srxu oh qlyhdx gh vljql￿fdwlylw￿ ghv whvwv/ qrxv dyrqv dgrsw￿ od
vwudw￿jlh sursrv￿h sdu Plvknlq +4<<3e, srxu rewhqlu ghv ydohxuv fulwltxhv suhqdqw hq
frpswh ohv sursul￿w￿v ghv v￿ulhv ª glvwdqfh ￿qlh +fi1 dqqh{h 6,1
Vxu od s￿ulrgh 4<;30<8/ od fdsdflw￿ gh od shqwh ghv wdx{ ª su￿yrlu o*￿yroxwlrq ª
frxuw whuph ghv wdx{ orqjv v*dyºuh h{wu￿phphqw u￿gxlwh +wdeohdx 4, = txhooh txh vrlw
od frpelqdlvrq gh pdwxulw￿v frqvlg￿u￿h/ oh frh!flhqw hvwlp￿ hvw v|vw￿pdwltxhphqw
q￿jdwli hw wrxmrxuv qrq vljql￿fdwlyhphqw gl￿￿uhqw gh 31 Hq rxwuh/ od txdolw￿ gh o*d0
mxvwhphqw +phvxu￿h sdu oh U2 fruulj￿ gh od u￿juhvvlrq, hvw wuºv idleoh/ hq sduwlfxolhu
srxu ohv shqwhv ylv0ª0ylv gx wdx{ª4d q 1
Ohv u￿vxowdwv rewhqxv srxu od su￿ylvlrq ª orqj whuph ghv wdx{ frxuwv ixwxuv qh
vrqw jxºuh soxv vdwlvidlvdqwv = oh frh!flhqw hvwlp￿ hvw v|vw￿pdwltxhphqw srvlwli srxu
44O*huuhxu g*dqwlflsdwlrqv frqfhuqh od su￿ylvlrq hq | g*xq wdx{ revhuy￿ hq |n61 Grqf/ gºv txh 6 D
2/ ohv su￿ylvlrqv idlwhv hq | hw |n￿srxu |n6 hw |n6n￿vrqw irqg￿hv vxu xqh lqirupdwlrq sduwlhoohphqw
frppxqh1 Fh sk￿qrpºqh g*ryhuodsslqj hvw vrxufh/ p￿ph vl od wk￿rulh ghv dqwlflsdwlrqv hvw ydolgh
hw txh ohv dqwlflsdwlrqv vrqw udwlrqqhoohv/ g*xqh frpsrvdqwh pr|hqqh preloh gdqv oh surfhvvxv vxlyl
sdu oh u￿vlgx1
<ohv shqwhv ylv0ª0ylv gx wdx{ ª 4 dq pdlv q￿jdwli srxu ohv shqwhv ylv0ª0ylv ghv wdx{ ª
5 rx 6 dqv1 Gh soxv/ oª hqfruh/ rq qh shxw mdpdlv uhmhwhu o*￿jdolw￿ ª 3 gx frh!flhqw
gh od shqwh hw ohv U2 fruulj￿v lqgltxhqw txh od shqwh q*dssruwh dxfxqh lqirupdwlrq
vljql￿fdwlyh ª o*h{solfdwlrq ghv wdx{ ixwxuv1
Oruvtxh o*hvwlpdwlrq g￿exwh hq 4<;8/ ohv u￿vxowdwv rewhqxv vrqw wuºv vhqvleohphqw
dp￿olru￿v +wdeohdx 5, =
0 hq fh txl frqfhuqh oh whvw irqg￿ vxu od yduldwlrq gx wdx{ orqj/ oh frh!flhqw hvwlp￿
gh od shqwh hvw q￿jdwli +hqwuh 03/38 hw 03/53, pdlv qrq vljql￿fdwlyhphqw gl￿￿uhqw gh 3/
srxu ohv shqwhv ylv0ª0ylv gx wdx{ ª 4 dq1 Oruvtx*lo v*djlw gh od shqwh ylv0ª0ylv gx wdx{
ª 5 rx 6 dqv hq uhydqfkh/ fh frh!flhqw hvw frpsulv hqwuh 4/6 hw 5/5 hw oh U2 fruulj￿
hvw vxs￿ulhxu ª 8(1 Gh soxv/ srxu ohv frpelqdlvrqv gh pdwxulw￿v +8 dqv06d q v ,h w+ 9
d q v06d q v , /o hf r h!flhqw gh od shqwh gh wdx{ shxw ￿wuh frqvlg￿u￿ frpph vljql￿fdwli
+oh vhxlo gh vljql￿fdwlylw￿ hvw lqi￿ulhxu ª 49(/ txh fhoxl0fl vrlw rewhqx sdu vlpxodwlrq
gh Prqwh0Fduor rx sdu errwvwudsslqj,+ j u d s k l t x h7 ,>
0 srxu ohv whvwv irqg￿v vxu oh wdx{ frxuw/ rq revhuyh od p￿ph dp￿olrudwlrq frqfhu0
qdqw od ydohxu gx frh!flhqw gh od shqwh = oh frh!flhqw gh od shqwh hvw wrxmrxuv srvlwli
hw/ dx0ghoª gh od frpelqdlvrq 5 dqv 0 4 dq/ wuºv surfkh gh 41 Hq rxwuh/ ohv U2 fru0
ulj￿v dxjphqwhqw wuºv vhqvleohphqw sdu udssruw ª fhx{ rewhqxv vxu od s￿ulrgh 4<;30<8
+hqwuh 53( hw 63(,1 Ohv whvwv gh qxoolw￿ lqgltxhqw wrxwhirlv txh vhxohv ohv shqwhv gh
wdx{ ylv0ª0ylv ghv wdx{ ª 5 hw 6 dqv shxyhqw ￿wuh frqvlg￿u￿hv frpph dssruwdqw gh
o*lqirupdwlrq vljql￿fdwlyh frqfhuqdqw ohv wdx{ frxuwv ixwxuv +oh vhxlo gh vljql￿fdwlylw￿
hvw lqi￿ulhxu ª 4:(, +judskltxh 8,1
Vl od skdvh gh iruwh g￿vlq dwlrq gx g￿exw ghv dqq￿hv 4<;3 hvw h{foxh gh od s￿ul0
rgh g*hvwlpdwlrq/ od shqwh ghv wdx{ grqf vhpeoh dyrlu xq frqwhqx hq lqirupdwlrq
lpsruwdqw frqfhuqdqw o*￿yroxwlrq ixwxuh ghv wdx{ g*lqw￿u￿w/ srxu xq judqg qrpeuh gh
frpelqdlvrqv gh pdwxulw￿v1 Fh u￿vxowdw frqfhuqh dxvvl elhq ohv wdx{ ª orqj whuph txh
ohv wdx{ ª frxuw whuph1
Srxu su￿flvhu od fdsdflw￿ su￿glfwlyh ghv shqwhv gh wdx{ frqfhuqdqw o*￿yroxwlrq ghv
wdx{ orqjv ixwxuv/ lo hvw xwloh gh fdofxohu o*￿fduw0w|sh gh o*huuhxu gh su￿ylvlrq idlwh sdu
fkdfxqh ghv ￿txdwlrqv451 Oh wdeohdx 6 su￿vhqwh o*￿fduw0w|sh gh o*huuhxu gh su￿ylvlrq
gx wdx{ g*lqw￿u￿w +rewhqx ª sduwlu ghv ￿txdwlrqv hvwlp￿hv vxu od s￿ulrgh 4<;80<8,/
dlqvl txh o*￿fduw0w|sh gh od yduldwlrq gx wdx{ g*lqw￿u￿w +fruuhvsrqgdqw ª od su￿ylvlrq
rswlpdoh vl oh wdx{ g*lqw￿u￿w vxlw xqh pdufkh do￿dwrluh,1 Lo dssdudæw txh ohv shqwhv gh
wdx{ h{sulp￿hv ylv0ª0ylv ghv wdx{ ª 5 rx 6 dqv grqqhqw gh phloohxuhv su￿ylvlrqv txh
fhoohv rewhqxhv ª sduwlu gh o*k|srwkºvh gh pdufkh do￿dwrluh/ frq￿updqw ohv u￿vxowdwv
su￿vhqw￿v gdqv oh wdeohdx 5 > o*xwlolvdwlrqgh od shqwh ghv wdx{ shuphw grqf g*dp￿olruhu/
gdqv fhuwdlqv fdv wuºv vhqvleohphqw/ od su￿ylvlrq ghv wdx{ g*lqw￿u￿w1
7 Shqwh gh wdx{ hw wdx{ g*lq dwlrq ixwxuv
714 Dvshfwv wk￿rultxhv
Oh frqwhqx hq lqirupdwlrq gh od shqwh ghv wdx{ frqfhuqdqw o*￿yroxwlrq ixwxuh gh o*lq0
 dwlrq d ￿w￿ ￿wxgl￿ lqlwldohphqw sdu Plvknlq +4<<3d/ 4<<3e/ 4<<4,/ Mrulrq hw Plvknlq
45Dlqvl o*￿txdwlrq irqg￿h vxu od yduldwlrq gx wdx{ orqj/ srxu 6 hw ? grqq￿v/ shuphw gh su￿yrlu oh
wdx{ ª ?3 6 s￿ulrghv gdqv 6 s￿ulrghv > gh p￿ph/ o*￿txdwlrq irqg￿h vxu od yduldwlrq gx wdx{ frxuw/
srxu 6 grqq￿ hw ? ’2 6/ shuphw gh su￿yrlu oh wdx{ ª 6 s￿ulrghv gdqv 6 s￿ulrghv1 Txdqg ?:26/
fhwwh vs￿fl￿fdwlrq su￿yrlw o*￿yroxwlrq g*xqh frpelqdlvrq gh wdx{ ª 6 s￿ulrghv = od pr|hqqh ghv wdx{
ª 6 s￿ulrghv gdqv 6/ 26/ 111/ ? 3 6 s￿ulrghv1
43+4<<4,/ Idpd +4<<3,1 D o*ruljlqh gh fhwwh dqdo|vh/ od uhodwlrq gh Ilvkhu ￿wdeolw txh oh
wdx{ g*lqw￿u￿w u￿ho h{ dqwh hqwuh w hw w.p/ H|u
E6￿
| / ￿jdo dx wdx{ qrplqdo l
E6￿
| prlqv
o*lq dwlrq dqwlfls￿h H|￿
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Dlqvl/ vl oh wdx{ u￿ho hvw uhodwlyhphqw vwdeoh sdu udssruw dx wdx{ qrplqdo hw dx
wdx{ g*lq dwlrq/ oh wdx{ qrplqdo/ frqqx gºv od gdwh w/ grlw shuphwwuh gh su￿yrlu oh
wdx{ g*lq dwlrq/ grqw od u￿dolvdwlrq qh vhud frqqxh tx*ª od gdwh w . p1 Vl o*lq dwlrq
hvw ￿fulwh frpph od vrpph g*xqh frpsrvdqwh dqwlfls￿h/ H|￿
E6￿





















Hq￿q/ o*￿fulwxuh gh o*￿fduw hqwuh o*lq dwlrq dx frxuv ghv q surfkdlqhv dqq￿hv hw
o*lq dwlrq dx frxuv ghv p surfkdlqhv dqq￿hv +qAp , frqgxlw ￿qdohphqw ª o*￿txdwlrq










Vl od uhodwlrq gh Ilvkhu hvw y￿ul￿￿h/ ohv frqwudlqwhv vxlydqwhv v*lpsrvhqw ª o*￿txd0










|n61 Hq idlw/ o*k|srwkºvh
q￿fhvvdluh srxu dvvxuhu od frqvwdqfh gh d￿ +f*hvw0ª0gluh txh od shqwh ghv wdx{ u￿hov
h{ dqwh hvw frqvwdqwh dx frxuv gx whpsv, hvw prlqv iruwh txh od uhodwlrq gh Ilvkhu/
sxlvtx*hooh dxwrulvh ghv wudqvodwlrqv gh od shqwh ghv wdx{ u￿hov1 Frpph srxu od su￿yl0
vlrq ghv wdx{ g*lqw￿u￿w ixwxuv/ o*ryhuodsslqj frqgxlw ª od su￿vhqfh g*xqh frpsrvdqwh
pr|hqqh preloh g*ruguh q￿ 4 gdqv oh surfhvvxv ghv shuwxuedwlrqv1
Gdqv od olww￿udwxuh/ o*lqw￿u￿w d sruw￿ ª od irlv vxu o*￿jdolw￿ ª 3 hw ª 4 gh e￿ srxu
lqwhusu￿whu oh srxyrlu su￿glfwli gh od shqwh ghv wdx{ = vl e￿ 9@3 / od shqwh ghv wdx{
frqwlhqw gh o*lqirupdwlrq vxu o*lq dwlrq ixwxuh > vl e￿ 9@4 / od shqwh ghv wdx{ frqwlhqw gh
o*lqirupdwlrq vxu ohv wdx{ u￿hov h{ srvw ixwxuv1 Lo hvw hq h￿hw srvvleoh gh g￿frpsrvhu



















Sdu frqvwuxfwlrq/ lo h{lvwh ghv frqwudlqwhv hqwuh ohv sdudpºwuhv ghv ghx{ u￿juhv0
vlrqv = ohv frqvwdqwhv ghv ghx{ u￿juhvvlrqv vrqw ￿jdohv dx vljqh suºv +d￿ .d2 @3 ,>o d
vrpph ghv frh!flhqwv gh od shqwh ghv wdx{ hvw ￿jdoh ª 4 +e￿ . e2 @4 ,1 Q￿dqprlqv/
frpph o*d vrxoljq￿ Jhuodfk +4<<8,/ od frpsdudlvrq ghv U2 fruulj￿v dvvrfl￿v dx{ ghx{
u￿juhvvlrqv hvw lqw￿uhvvdqwh/ fdu hooh shuphw gh phvxuhu vxu txhooh frpsrvdqwh od shqwh
ghv wdx{ qrplqdx{ hvw vxvfhswleoh gh irxuqlu oh soxv g*lqirupdwlrq1
715 U￿vxowdwv hpslultxhv
Ohv wdeohdx{ 7 hw 8 su￿vhqwhqw ohv u￿vxowdwv ghv hvwlpdwlrqv ghv ￿txdwlrqv +46, hw +47,/
oh suhplhu srxu od s￿ulrgh 4<;30<8/ oh vhfrqg srxu od s￿ulrgh 4<;80<81
44Ohv u￿vxowdwv rewhqxv ª sduwlu gh o*hvwlpdwlrq gh o*￿txdwlrq g*lq dwlrq +46, vxu od
s￿ulrgh 4<;30<8 vrqw dvvh} krprjºqhv = txhooh txh vrlw od frpelqdlvrq gh pdwxulw￿v/
ohv frh!flhqwv gh od shqwh ghv wdx{ vrqw qrq vljql￿fdwliv/ txh oh whvw vrlw u￿dolv￿
dv|pswrwltxhphqw +hq xwlolvdqw ohv ydohxuv fulwltxhv gh od orl qrupdoh, rx ª glvwdqfh
￿qlh +ª sduwlu ghv ydohxuv fulwltxhv rewhqxhv sdu vlpxodwlrq,1
Gh soxv/ gdqv wrxv ohv fdv/ ohv U2 fruulj￿v vrqw h{wu￿phphqw idleohv = lov qh
g￿sdvvhqw mdpdlv 8( srxu wrxwhv ohv ￿txdwlrqv g*lq dwlrq1 Lo vhpeoh grqf fodlu txh/
vxu o*hqvhpeoh gh od s￿ulrgh/ od shqwh ghv wdx{ g*lqw￿u￿w q*dssruwh dxfxqh lqirupdwlrq
vljql￿fdwlyh vxu o*￿yroxwlrq ixwxuh gh o*lq dwlrq1
Srxu ohv su￿ylvlrqv gh wdx{ g*lqw￿u￿w u￿hov/ sdu rssrvlwlrq/ rq uhmhwwh gdqv gh
qrpeuhx{ fdv o*k|srwkºvh g*￿jdolw￿ª3g xf r h ! f l h q wg ho ds h q w hh wq r w d pphqw srxu
ohv krul}rqv ohv soxv frxuwv1 Gh soxv/ ohv U2 fruulj￿v vrqw dvvh} ￿ohy￿v srxu fhv p￿phv
frpelqdlvrqv gh pdwxulw￿v1
Oruvtxh o*hvwlpdwlrq sruwh vxu od s￿ulrgh doodqw gh 4<;8 ª 4<<8/ ohv u￿vxowdwv
v*dp￿olruhqw wuºv qhwwhphqw hq fh txl frqfhuqh od su￿ylvlrq gh o*lq dwlrq = ohv frh!0
flhqwv vrqw suhvtxh wrxmrxuv srvlwliv1 Srxu fhuwdlqhv frpelqdlvrqv gh pdwxulw￿v/ qrq
vhxohphqw o*￿jdolw￿ª3g xs dudpºwuh hvw uhmhw￿h/ pdlv/ gh soxv/ ohv U2 fruulj￿v vrqw
vdwlvidlvdqwv +vxs￿ulhxuv ª 3/48, = f*hvw oh fdv qrwdpphqw ghv shqwhv gh wdx{ +6 dqv
0 4 dq, ª +8 dqv 0 4 dq, hw +7 dqv 0 5 dqv,1 Vl o*rq frpsduh ohv ￿txdwlrqv gh wdx{
g*lq dwlrq hw gh wdx{ g*lqw￿u￿w u￿hov srxu xqh p￿ph frpelqdlvrq gh pdwxulw￿v/ rq
revhuyh txh oh frqwhqx hq lqirupdwlrq hvw soxv lpsruwdqw srxu o*lq dwlrq gdqv ghx{
fdv vhxohphqw = +7 dqv 0 4 dq, hw +8 dqv04d q ,+ ªo dirlv hq whuphv gh frh!flhqw hw
gh U2 fruulj￿,1
Vxu od s￿ulrgh u￿fhqwh/ lo vhpeoh grqf elhq srvvleoh/ srxu fhuwdlqv krul}rqv gh
su￿ylvlrq/ gh g￿jdjhu gh o*lqirupdwlrq ª sduwlu gh od shqwh ghv wdx{ g*lqw￿u￿w frqfhu0
qdqw o*lq dwlrq ixwxuh +judskltxh 9,1
8 Frqfoxvlrq
Hq fh txl frqfhuqh o*￿yroxwlrq ixwxuh ghv wdx{ g*lqw￿u￿w/ soxvlhxuv ￿o￿phqwv vrqw ª
vrxoljqhu =
0 ohv u￿vxowdwv vrqw h{wu￿phphqw vhqvleohv ª od s￿ulrgh uhwhqxh srxu ohv hvwlpd0
wlrqv = vxu od s￿ulrgh 4<;30<8/ dxfxq frh!flhqw srvlwli q*hvw vljql￿fdwlyhphqw gl￿￿uhqw
gh 3/ txhooh txh vrlw o*￿fulwxuh rx od frpelqdlvrq gh pdwxulw￿v uhwhqxh1 Hq uhydqfkh/
ohv u￿vxowdwv vrqw qhwwhphqw soxv vdwlvidlvdqwv vxu od s￿ulrgh 4<;80<8/ sxlvtxh fhu0
wdlqhv hvwlpdwlrqv shuphwwhqw gh frqfoxuh ª o*h{lvwhqfh g*xq frqwhqx hq lqirupdwlrq
gh od shqwh frqfhuqdqw o*￿yroxwlrq ixwxuh ghv wdx{ g*lqw￿u￿w >
0 o*devhqfh gh frqwhqx hq lqirupdwlrq srxu od s￿ulrgh 4<;30<8 d ghx{ h{solfdwlrqv
frpso￿phqwdluhv = g*xqh sduw/ oh pdufk￿ ￿qdqflhu ￿wdlw hq frxuv gh g￿yhorsshphqw
hqwuh 4<;3 hw 4<;8 hw su￿vhqwdlw xq fhuwdlq qrpeuh gh frqwudlqwhv hw gh uljlglw￿/ fh
txl shxw frqgxluh ª ghv frwdwlrqv uh ￿wdqw prlqv su￿flv￿phqw ohv dqwlflsdwlrqv ghv
lqyhvwlvvhxuv > gh soxv/ fhwwh s￿ulrgh d fruuhvsrqgx ª xqh skdvh gh g￿fuxh wuºv iruwh
ghv wdx{ g*lqw￿u￿w +hw ghv wdx{ g*lq dwlrq,1 Xq prxyhphqw g*xqh whooh dpsohxu d
shxw0￿wuh ￿w￿ pdo dqwlfls￿ sdu ohv lqyhvwlvvhxuv >
0 hq￿q oh fdofxo ghv huuhxuv gh su￿ylvlrq srxu ohv uhqghphqwv ixwxuv prqwuh txh
o*lqirupdwlrq dssruw￿h sdu od shqwh ghv wdx{ srxu su￿yrlu o*￿yroxwlrq ghv wdx{ ixwxuv
shxw ￿wuh uhodwlyhphqw lpsruwdqwh gdqv fhuwdlqv fdv1
V*djlvvdqw gh od uhodwlrq hqwuh od shqwh ghv wdx{ g*lqw￿u￿w hw o*lq dwlrq/ oh frh!flhqw
45gh od shqwh ghv wdx{ hvw vljql￿fdwli gdqv o*￿txdwlrq gh wdx{ g*lq dwlrq/ srxu fhuwdlqv
krul}rqv hw vxu od s￿ulrgh 4<;80<81 Gdqv fhv fdv/ oh U2 fruulj￿ gh od u￿juhvvlrq lqgltxh
txh o*dssruw g*lqirupdwlrq hvw lpsruwdqw1 Q￿dqprlqv/ srxu ohv dxwuhv fdv/ o*dssruw
dssdudæw q￿joljhdeoh/ hq sduwlfxolhu oruvtxh o*hvwlpdwlrq sruwh vxu od s￿ulrgh 4<;30<81
Od shqwh ghv wdx{ d doruv xq frqwhqx hq lqirupdwlrq vxu o*￿yroxwlrq ghv wdx{ u￿hov
ixwxuv +qrwdpphqw srxu ghv pdwxulw￿v dvvh} frxuwhv,1
G*xqh pdqlºuh j￿q￿udoh/ vl o*rq vh u￿iºuh ª od irlv ª od vljql￿fdwlylw￿ ghv frh!flhqwv
gh od shqwh hw ª od txdolw￿ ghv dmxvwhphqwv/ lo dssdudæw txh/ hq h{foxdqw od s￿ulrgh gh
g￿vlq dwlrq gx g￿exw ghv dqq￿hv 4<;3/ od shqwh ghv wdx{ hvw hq phvxuh g*dlghu ª od
su￿ylvlrq gdqv wurlv gluhfwlrqv =
0 o*￿yroxwlrq ª frxuw whuph ghv wdx{ orqjv ixwxuv/ ª sduwlu ghv shqwhv gh wdx{
ylv0ª0ylv ghv wdx{ª6d q v>
0 o*￿yroxwlrq ª orqj whuph ghv wdx{ frxuwv ixwxuv/ ª sduwlu ghv shqwhv gh wdx{
ylv0ª0ylv ghv wdx{ª5h w6d q v>
0 od shqwh ghv wdx{ g*lq dwlrq/ ª sduwlu ghv shqwhv gh wdx{ +5 dqv 0 4 dq, ª +8 dqv
0 4 dq, rx ª sduwlu gh od shqwh gh wdx{ +7 dqv 0 5 dqv,1
Ohv hvwlpdwlrqv u￿dolv￿hv gdqv fhw duwlfoh shuphwwhqw grqf gh frqfoxuh txh od
shqwh ghv wdx{ g*lqw￿u￿w frqwlhqw/ srxu fhuwdlqv frxsohv gh pdwxulw￿v/ gh o*lqirupdwlrq
vxu o*￿yroxwlrq ixwxuh ghv wdx{ g*lqw￿u￿w hw gh o*lq dwlrq1 Wrxwhirlv/ ohxu fdsdflw￿
su￿glfwlyh uhvwh uhodwlyhphqw prghvwh1 Lo frqylhqw grqf gh uhvwhu suxghqw oruvtx*rq
fkhufkh ª u￿dolvhu ghv su￿ylvlrqv1
46U￿i￿uhqfhv
Duwxv/ S1/ hw P1 Nddel +4<<4, = ￿O*lqirupdwlrq su￿ylvlrqqhooh frqwhqxh gdqv od
vwuxfwxuh sdu whuph ghv wdx{ g*lqw￿u￿w hq Iudqfh￿/ Grfxphqw gh Wudydlo gh od Fdlvvh
ghv g￿s￿wv hw frqvljqdwlrqv q￿ 4<<404;2W1
Eurzqh/ I1/ hw S1 Pdqdvvh +4<<3, = ￿Oh frqwhqx lqirupdwli gh o*￿fkhooh ghv wdx{
g*lqw￿u￿w = Dvshfwv wk￿rultxhv hw hpslultxhv￿/ Uhyxh gh o*RFGH/ 47/ ss1 960<51
Fdpsehoo/ M1\1 +4<<8, = ￿Vrph Ohvvrqv iurp wkh \lhog Fxuyh￿/ Mrxuqdo ri Hfr0
qrplf Shuvshfwlyhv/ <+6,/ 45<0851
Fdpsehoo/ M1\1/ hw U1M1 Vkloohu +4<;:, = ￿Frlqwhjudwlrq dqg Whvwv ri Suhvhqw Ydoxh
Prghov￿/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ <8/ 4395043;;1
Fdpsehoo/ M1\1/ hw U1M1 Vkloohu +4<;;, = ￿Lqwhusuhwlqj Frlqwhjudwhg Prghov￿/ Mrxu0
qdo ri Hfrqrplf G|qdplfv dqg Frqwuro/ 45/ 8380551
Fdpsehoo/ M1\1/ hw U1M1 Vkloohu +4<<4, = ￿\lhog Vsuhdgv dqg Lqwhuhvw Udwh Pryh0
phqwv= D Elugv* H|h Ylhz￿/ Uhylhz ri Hfrqrplf Vwxglhv/ 8;/ 7<808471
Hvwuhood/ D1/ hw I1F1 Plvknlq +4<<8, = ￿Wkh Whup Vwuxfwxuh ri Lqwhuhvw Udwhv dqg
lwv Uroh lq Prqhwdu| Srolf| iru wkh Hxurshdq Fhqwudo Edqn￿/ QEHU Zrunlqj Sdshu
q￿ 85:<1
Idpd/ H1I1 +4<;7, = ￿Wkh Lqirupdwlrq lq wkh Whup Vwuxfwxuh￿/ Mrxuqdo ri Ilqdq0
fldo Hfrqrplfv/ 46/ 83<085;1
Idpd/ H1I1 +4<<3, = ￿Whup0Vwuxfwxuh Iruhfdvwv ri Lqwhuhvw Udwhv/ Lq dwlrq/ dqg
Uhdo Uhwxuqv￿/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 58/ 8<0:91
Idpd/ H1I1/ hw U1U1 Eolvv +4<;:, = ￿Wkh Lqirupdwlrq lq Orqj0Pdwxulw| Iruzdug
Udwhv￿/ Dphulfdq Hfrqrplf Uhylhz/ ::/ 9;309<51
Jhuodfk/ V1 +4<<8, = ￿Wkh Lqirupdwlrq Frqwhqw ri wkh Whup Vwuxfwxuh= Hylghqfh
iru Jhupdq|￿/ ELV Zrunlqj Sdshu q￿ 5<1
Jhuodfk/ V1/ hw I1 Vphwv +4<<:, = ￿Wkh Whup Vwuxfwxuh ri Hxur0Udwhv= Vrph Hy0
lghqfh lq Vxssruw ri wkh H{shfwdwlrqv K|srwkhvlv￿/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh|
dqg Ilqdqfh/ 49+5,/ 63806541
Kdqqdq/ H1M1/ dqg E1J1 Txlqq +4<:<, = ￿Wkh Ghwhuplqdwlrq ri wkh Rughu ri dq
Dxwruhjuhvlrq￿/ Mrxuqdo ri wkh Ur|do Vwdwlvwlfdo Vrflhw|/ E/ 74/ 4<30<81
Kdqvhq/ O1S1/ hw U1M1 Krgulfn +4<;3, = ￿Iruzdug Udwhv dv Rswlpdo Suhglfwruv ri
Ixwxuh Vsrw Udwhv￿/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ ;;/ ;5<0;861
Kdugrxyholv/ J1D1 +4<<7, = ￿Wkh Whup Vwuxfwxuh Vsuhdg dqg Ixwxuh Fkdqjhv lq
Orqj dqg Vkruw Udwhv lq wkh J: Frxqwulhv￿/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/6 6 /
58805;61
Mrqghdx/ H1/ hw U1 Ulfduw +4<<9, = ￿Wkh H{shfwdwlrq Wkhru|= Whvwv rq Iuhqfk/
Jhupdq/ dqgDphulfdqHxur0Udwhv￿/ Edqtxh gh Iudqfh/ Qrwhv g*Hwxghv hw gh Uhfkhufkh
&681
Mrulrq/ S1/ hw Plvknlq I1 F1 +4<<4, = ￿D Pxowlfrxqwu| Frpsdulvrq ri Whup0
Vwuxfwxuh Iruhfdvwv dw Orqj Krul}rqv￿/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 5</ 8<0;31
Plvknlq/ I1 F1 +4<<3d, = ￿Zkdw Grhv wkh Whup Vwuxfwxuh Whoo Xv derxw Ixwxuh
Lq dwlrqB￿/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 58/ ::0<81
Plvknlq/ I1 F1 +4<<3e, = ￿Wkh Lqirupdwlrq lq wkh Orqjhu0Pdwxulw| Whup Vwuxf0
wxuh derxw Ixwxuh Lq dwlrq￿/ Txdwhuo| Mrxuqdo ri Hfrqrplfv/ 88/ ;480;5;1
Plvknlq/ I1 F1 +4<<4, = ￿D Pxowl0Frxqwu| Vwxg| ri wkh Lqirupdwlrq lq wkh Vkruwhu
Pdwxulw| Whup Vwuxfwxuh derxw Ixwxuh Lq dwlrq￿/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh|
dqg Ilqdqfh/ 43/ 50551
47Qhovrq/ F1U1/ hw D1I1 Vlhjho +4<;:, = ￿Sduvlprqlrxv Prgholqj ri \lhog Fxuyhv￿/
Mrxuqdo ri Exvlqhvv/ 93+7,/ 7:60;<1
Qhzh|/ Z1N1/ hw N1G1 Zhvw +4<;:, = ￿D Vlpsoh/ Srvlwlyh Gh￿qlwh/ Khwhurvfhgdv0
wlflw| dqg Dxwrfruuhodwlrq Frqvlvwhqw Fryduldqfh Pdwul{￿/ Hfrqrphwulfd/ 88/ :360
:3;1
Ulfduw/ U1/ hw Vlfvlf S1 +4<<8, = ￿Hvwlpdwlrq g*xqh vwuxfwxuh sdu whuph ghv wdx{
g*lqw￿u￿w vxu grqq￿hv iudqŒdlvhv￿/ Edqtxh gh Iudqfh/ Exoohwlq phqvxho/ rfwreuh1
Vkloohu/ U1M1 +4<:<, = ￿Wkh Yrodwlolw| ri Orqj0Whup Lqwhuhvw Udwhv dqg H{shfwd0
wlrqv Wkhrulhv ri wkh Whup Vwuxfwxuh￿/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ ;:/ 44<30454<1
Vkloohu/ U1M1 +4<<3, = ￿Wkh Whup Vwuxfwxuh ri Lqwhuhvw Udwhv￿/ lq Kdqgerrn ri
Prqhwdu| Hfrqrplfv/ yroxph 4/ Iulhgpdq/ E1P1/ hw I1K1 Pdkq +￿glwhxuv,/ Hovhylhu1
Vkloohu/ U1M1/ M1\1 Fdpsehoo hw N1O1 Vfkrhqkrow} +4<;6, = ￿Iruzdug Udwhv dqg
Ixwxuh Srolf|= Lqwhusuhwlqj wkh Whup Vwuxfwxuh ri Lqwhuhvw Udwhv￿/ Eurrnlqjv Sdshuv
rq Hfrqrplf Dfwlylw|/ 4/ 4:6054:1
Vyhqvvrq/ O1H1R1 +4<<7, = ￿Hvwlpdwlqj dqg Lqwhusuhwlqj Iurzdug Lqwhuhvw Udwhv=
Vzhghq 4<<507￿/ FHSU Glvfxvvlrq Sdshu q￿ 43841
Zklwh/ K1 +4<;3, = ￿D Khwhurvfhgdvwlflw|0Frqvlvwhqw Fryduldqfh Pdwul{ Hvwlpd0
wru dqg d Gluhfw Whvw iru Khwhurvfhgdvwlflw|￿/ Hfrqrphwulfd/ 7;/ ;4:06;1
48Wdeohdx 4 = Hvwlpdwlrq ghv vs￿fl￿fdwlrqv +;, hw +<, vxu od s￿ulrgh 4<;304<<8

































































































































































Qrwh = O*hvwlpdwlrq gh od frqvwdqwh q*hvw sdv uhsruw￿h gdqv oh wdeohdx1 Ohv
￿fduwv0w|shv/ hqwuh sduhqwkºvhv/ vrqw ohv ￿fduwv0w|shv dv|pswrwltxhv1 w0vwdw hvw od vwd0
wlvwltxh gh vwxghqw dvvrfl￿h dx whvw gh o*k|srwkºvh ￿￿ @3rx ￿2 @3 1 Ohv qrpeuhv
hqwuhv furfkhwv uhsu￿vhqwhqw ohv s0ydoxhv dvvrfl￿hv dx{ w0vwdw/ ￿ydox￿hv sdu vlpxodwlrq
gh Prqwh0Fduor hw sdu errwvwudsslqj +yrlu dqqh{h 6,1 Srxu od vs￿fl￿fdwlrq +<,/ ohv
hvwlpdwlrqv q*rqw ￿w￿ u￿dolv￿hv txh srxu ghv ydohxuv gh q pxowlsohv gh p1 Ohv hvwlpd0
wlrqv vrqw u￿dolv￿hv vxu od s￿ulrgh doodqw gh 4<;3=4 ª 4<<8=45 prlqv p dqq￿hv srxu od
vs￿fl￿fdwlrq +;,/ vxu od s￿ulrgh doodqw gh 4<;3=4 ª 4<<8=45 prlqv q￿ p dqq￿hv srxu
od vs￿fl￿fdwlrq +<,1
49Wdeohdx 5 = Hvwlpdwlrq ghv vs￿fl￿fdwlrqv +;, hw +<, vxu od s￿ulrgh 4<;804<<8

































































































































































Qrwh = O*hvwlpdwlrq gh od frqvwdqwh q*hvw sdv uhsruw￿h gdqv oh wdeohdx1 Ohv
￿fduwv0w|shv/ hqwuh sduhqwkºvhv/ vrqw ohv ￿fduwv0w|shv dv|pswrwltxhv1 w0vwdw hvw od vwd0
wlvwltxh gh vwxghqw dvvrfl￿h dx whvw gh o*k|srwkºvh ￿￿ @3rx ￿2 @3 1 Ohv qrpeuhv
hqwuhv furfkhwv uhsu￿vhqwhqw ohv s0ydoxhv dvvrfl￿hv dx{ w0vwdw/ ￿ydox￿hv sdu vlpxodwlrq
gh Prqwh0Fduor hw sdu errwvwudsslqj +yrlu dqqh{h 6,1 Srxu od vs￿fl￿fdwlrq +<,/ ohv
hvwlpdwlrqv q*rqw ￿w￿ u￿dolv￿hv txh srxu ghv ydohxuv gh q pxowlsohv gh p1 Ohv hvwlpd0
wlrqv vrqw u￿dolv￿hv vxu od s￿ulrgh doodqw gh 4<;8=4 ª 4<<8=45 prlqv p dqq￿hv srxu od
vs￿fl￿fdwlrq +;,/ vxu od s￿ulrgh doodqw gh 4<;8=4 ª 4<<8=45 prlqv q￿ p dqq￿hv srxu
od vs￿fl￿fdwlrq +<,1
4:Wdeohdx 6 = Hfduwv0w|shv ghv huuhxuv gh su￿ylvlrq vxu ohv wdx{ g*lqw￿u￿w ixwxuv
Fh wdeohdx uhsruwh ohv ￿fduwv0w|shv +hq (, ghv huuhxuv gh su￿ylvlrq idlwhv hq xwlo0
lvdqw ghx{ prgºohv gh su￿ylvlrq dowhuqdwliv +vxu od s￿ulrgh 4<;80<8, =






















Gdqv ohv ghx{ fdv/ od su￿ylvlrq sruwh vxu oh wdx{ gh pdwxulw￿ q￿p hq w.p1O d
























































Qrwh = O*￿txdwlrq +<, qh shuphw g*rewhqlu xqh su￿ylvlrq srxu xq wdx{ g*lqw￿u￿w
xqltxh txh gdqv oh fdv r￿ q @5 p1 Gdqv fh fdv/ od su￿ylvlrq hvw/ sdu frqvwuxfwlrq/ od
p￿ph txh fhooh rewhqxh ª sduwlu gh o*￿txdwlrq +;,1
4;Wdeohdx 7 = Hvwlpdwlrq ghv vs￿fl￿fdwlrqv +46, hw +47, vxu od s￿ulrgh 4<;304<<8




































































































































































Qrwh = O*hvwlpdwlrq gh od frqvwdqwh q*hvw sdv uhsruw￿h gdqv oh wdeohdx1 Ohv
￿fduwv0w|shv/ hqwuh sduhqwkºvhv/ vrqw ohv ￿fduwv0w|shv dv|pswrwltxhv1 w0vwdw hvw od
vwdwlvwltxh gh vwxghqw dvvrfl￿h dx whvw gh o*k|srwkºvh e￿ @3rx e2 @3 1 Ohv qrpeuhv
hqwuhv furfkhwv uhsu￿vhqwhqw ohv s0ydoxhv dvvrfl￿hv dx{ w0vwdw/ ￿ydox￿hv sdu vlpxodwlrq
gh Prqwh0Fduor hw sdu errwvwudsslqj +yrlu dqqh{h 6,1 Ohv hvwlpdwlrqv vrqw u￿dolv￿hv
vxu od s￿ulrgh doodqw gh 4<;3=4 ª 4<<8=45 prlqv q dqq￿hv1
4<Wdeohdx 8 = Hvwlpdwlrq ghv vs￿fl￿fdwlrqv +46, hw +47, vxu od s￿ulrgh 4<;804<<8




































































































































































Qrwh = O*hvwlpdwlrq gh od frqvwdqwh q*hvw sdv uhsruw￿h gdqv oh wdeohdx1 Ohv
￿fduwv0w|shv/ hqwuh sduhqwkºvhv/ vrqw ohv ￿fduwv0w|shv dv|pswrwltxhv1 w0vwdw hvw od
vwdwlvwltxh gh vwxghqw dvvrfl￿h dx whvw gh o*k|srwkºvh e￿ @3rx e2 @3 1 Ohv qrpeuhv
hqwuhv furfkhwv uhsu￿vhqwhqw ohv s0ydoxhv dvvrfl￿hv dx{ w0vwdw/ ￿ydox￿hv sdu vlpxodwlrq
gh Prqwh0Fduor hw sdu errwvwudsslqj +yrlu dqqh{h 6,1 Ohv hvwlpdwlrqv vrqw u￿dolv￿hv
vxu od s￿ulrgh doodqw gh 4<;8=4 ª 4<<8=45 prlqv q dqq￿hv1
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à 1 an à 3 ans à 5 ansGraphique 4 : Contenu en information sur les taux à long terme futurs
(estimation sur la période 1985-95)
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Observée Estimée
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Observée EstiméeGraphique 5 : Contenu en information sur les taux à court terme futurs
(estimation sur la période 1985-95)







85 86 87 88 89 90 91 92 93
Observée Estimée
 







85 86 87 88 89 90 91 92 93
Observée Estimée







85 86 87 88 89 90 91 92 93
Observée EstiméeGraphique 6 : Contenu en information sur les taux d’inflation futurs
(estimation sur la période 1985-95)
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Note:EE:Empruntd’Etat,OAT:ObligationAssimilableduTrésor.Annexe 2 : Taux zéro-coupon estimés pour les titres publics français
(intérêts composés continûment, fin de mois, 1/1980-12/1995)
1 an 2 ans 3 ans 4 ans 5 ans 6 ans 7 ans 8 ans 9 ans 10 ans
1980
1 12,64 12,48 12,32 12,18 12,05 11,94 11,83 11,74 11,65 11,58
2 13,04 12,96 12,89 12,82 12,76 12,71 12,66 12,62 12,59 12,56
3 13,92 13,80 13,68 13,57 13,46 13,35 13,25 13,15 13,05 12,96
4 13,28 13,17 13,07 12,97 12,88 12,79 12,71 12,63 12,55 12,49
5 13,46 13,30 13,15 13,03 12,91 12,81 12,72 12,64 12,56 12,50
6 12,90 12,67 12,62 12,67 12,78 12,91 13,04 13,17 13,30 13,41
7 11,90 12,11 12,47 12,75 12,95 13,09 13,20 13,28 13,34 13,39
8 12,33 12,48 12,63 12,77 12,90 13,02 13,14 13,24 13,34 13,44
9 13,36 13,41 13,42 13,43 13,43 13,43 13,44 13,44 13,44 13,44
10 13,39 13,87 14,00 13,98 13,92 13,84 13,77 13,71 13,66 13,62
11 13,32 13,88 13,99 13,97 13,90 13,84 13,78 13,74 13,70 13,67
12 13,11 13,65 13,81 13,83 13,80 13,77 13,73 13,70 13,67 13,65
1981
1 12,77 13,37 13,67 13,83 13,91 13,95 13,98 14,00 14,02 14,03
2 13,65 14,14 14,33 14,37 14,32 14,23 14,13 14,02 13,92 13,83
3 13,88 14,08 14,13 14,14 14,15 14,15 14,15 14,15 14,15 14,15
4 13,76 14,02 14,17 14,25 14,30 14,34 14,37 14,39 14,40 14,42
5 15,94 15,82 16,31 16,69 16,96 17,14 17,27 17,36 17,44 17,50
6 17,14 16,66 16,50 16,42 16,37 16,34 16,32 16,30 16,29 16,28
7 16,77 16,17 16,17 16,28 16,39 16,47 16,54 16,59 16,63 16,66
8 17,63 16,90 16,66 16,68 16,82 17,01 17,22 17,43 17,62 17,79
9 17,16 16,19 16,13 16,38 16,70 16,99 17,25 17,46 17,63 17,78
10 15,77 15,59 15,88 16,18 16,42 16,60 16,73 16,83 16,91 16,98
11 15,81 15,81 15,86 15,88 15,90 15,91 15,92 15,92 15,93 15,93
12 15,76 15,73 15,72 15,72 15,71 15,71 15,71 15,71 15,71 15,71
1982
1 15,67 15,46 15,52 15,69 15,89 16,09 16,26 16,42 16,55 16,67
2 14,93 15,39 15,61 15,73 15,80 15,85 15,88 15,91 15,93 15,94
3 15,34 15,56 15,84 16,01 16,12 16,19 16,24 16,28 16,31 16,34
4 15,65 15,08 15,24 15,57 15,90 16,18 16,41 16,59 16,73 16,85
5 15,82 15,12 15,06 15,28 15,61 15,96 16,30 16,61 16,87 17,11
6 14,97 14,45 14,57 14,95 15,42 15,89 16,33 16,71 17,04 17,33
7 15,42 15,10 15,09 15,21 15,39 15,58 15,75 15,91 16,04 16,16
8 14,73 14,82 15,07 15,30 15,48 15,61 15,71 15,79 15,85 15,90
9 14,28 14,78 15,29 15,63 15,87 16,03 16,14 16,23 16,30 16,35
10 13,08 13,76 14,50 15,02 15,37 15,62 15,79 15,93 16,03 16,12
11 13,51 14,09 14,74 15,23 15,59 15,84 16,03 16,17 16,28 16,36
12 13,26 13,84 14,36 14,70 14,92 15,08 15,19 15,27 15,34 15,39
1983
1 12,93 13,37 13,92 14,37 14,71 14,95 15,14 15,28 15,39 15,48
2 12,91 13,38 13,90 14,30 14,57 14,77 14,91 15,02 15,10 15,17
3 12,11 12,72 13,37 13,82 14,12 14,33 14,48 14,60 14,69 14,76
4 12,53 12,93 13,46 13,88 14,17 14,39 14,54 14,66 14,75 14,83
5 12,80 12,88 13,22 13,61 13,96 14,26 14,51 14,71 14,88 15,01
6 12,80 12,88 13,21 13,57 13,87 14,12 14,32 14,47 14,60 14,70
7 11,95 12,27 12,79 13,19 13,47 13,66 13,81 13,91 14,00 14,06
8 12,75 12,82 13,07 13,33 13,55 13,73 13,87 13,98 14,07 14,14
9 12,64 12,93 13,26 13,49 13,64 13,74 13,82 13,88 13,92 13,96
10 12,65 12,79 13,04 13,27 13,46 13,61 13,73 13,82 13,89 13,95
11 12,42 12,74 13,09 13,35 13,54 13,67 13,76 13,83 13,89 13,93
12 12,39 12,74 13,05 13,24 13,36 13,45 13,50 13,55 13,58 13,611 an 2 ans 3 ans 4 ans 5 ans 6 ans 7 ans 8 ans 9 ans 10 ans
1984
1 11,97 12,17 12,52 12,79 12,97 13,10 13,19 13,26 13,32 13,36
2 11,34 12,26 12,80 13,09 13,27 13,38 13,47 13,53 13,58 13,62
3 12,00 12,30 12,71 13,00 13,20 13,34 13,44 13,51 13,57 13,62
4 12,00 12,21 12,59 12,88 13,07 13,21 13,30 13,38 13,43 13,48
5 11,69 12,29 12,78 13,07 13,26 13,38 13,47 13,54 13,59 13,63
6 11,47 12,37 12,82 13,06 13,20 13,30 13,37 13,42 13,46 13,49
7 11,35 12,19 12,62 12,85 12,99 13,08 13,15 13,20 13,24 13,27
8 11,38 11,98 12,34 12,55 12,68 12,77 12,83 12,88 12,92 12,95
9 11,28 11,36 11,63 11,86 12,05 12,18 12,28 12,36 12,42 12,47
10 9,63 9,80 10,23 10,57 10,82 11,00 11,12 11,22 11,30 11,36
11 10,37 10,86 11,32 11,61 11,80 11,93 12,02 12,09 12,14 12,19
12 10,58 11,06 11,50 11,78 11,96 12,08 12,17 12,24 12,29 12,33
1985
1 10,16 10,59 11,02 11,31 11,51 11,64 11,73 11,81 11,86 11,91
2 10,24 11,07 11,39 11,56 11,66 11,73 11,78 11,81 11,84 11,86
3 10,39 10,75 11,03 11,20 11,30 11,37 11,42 11,46 11,49 11,51
4 10,25 10,61 10,82 10,93 11,00 11,05 11,09 11,11 11,13 11,15
5 10,09 10,38 10,64 10,80 10,91 10,98 11,03 11,07 11,10 11,12
6 10,34 10,64 10,81 10,90 10,95 10,99 11,01 11,03 11,04 11,06
7 9,82 10,44 10,67 10,78 10,85 10,89 10,92 10,95 10,97 10,98
8 9,87 10,52 10,73 10,84 10,91 10,95 10,98 11,01 11,02 11,04
9 10,05 10,56 10,80 10,92 11,00 11,05 11,08 11,11 11,13 11,15
10 9,44 10,20 10,50 10,64 10,73 10,79 10,83 10,86 10,89 10,91
11 9,32 9,99 10,29 10,44 10,53 10,59 10,64 10,67 10,70 10,72
12 9,75 10,13 10,29 10,37 10,41 10,45 10,47 10,49 10,50 10,51
1986
1 9,26 9,82 10,01 10,10 10,16 10,20 10,22 10,24 10,26 10,27
2 8,81 9,12 9,22 9,28 9,31 9,33 9,34 9,35 9,36 9,37
3 8,21 8,32 8,38 8,41 8,43 8,45 8,46 8,46 8,47 8,47
4 7,32 7,67 7,81 7,88 7,92 7,95 7,97 7,98 7,99 8,00
5 6,87 7,46 7,75 7,91 8,00 8,06 8,10 8,14 8,16 8,18
6 7,12 7,65 7,83 7,92 7,97 8,01 8,03 8,05 8,07 8,08
7 7,24 7,38 7,52 7,64 7,72 7,78 7,83 7,86 7,89 7,91
8 6,95 7,03 7,18 7,31 7,40 7,47 7,52 7,56 7,59 7,61
9 6,81 7,18 7,45 7,60 7,70 7,77 7,81 7,85 7,87 7,90
10 7,87 8,01 8,10 8,17 8,22 8,25 8,27 8,28 8,28 8,28
11 8,11 8,39 8,54 8,63 8,68 8,71 8,72 8,73 8,73 8,74
12 9,12 9,24 9,26 9,24 9,20 9,17 9,13 9,11 9,08 9,06
1987
1 8,95 8,99 9,01 9,01 9,00 8,99 8,97 8,95 8,93 8,92
2 8,76 8,91 8,98 9,01 9,01 9,00 8,99 8,97 8,96 8,94
3 7,93 8,31 8,49 8,59 8,65 8,69 8,72 8,74 8,76 8,77
4 8,46 8,56 8,64 8,69 8,73 8,75 8,77 8,78 8,79 8,79
5 8,02 8,45 8,71 8,87 8,96 9,02 9,07 9,10 9,13 9,15
6 8,36 8,81 9,07 9,22 9,31 9,37 9,42 9,45 9,47 9,49
7 7,78 8,53 9,01 9,29 9,46 9,58 9,66 9,72 9,77 9,81
8 7,77 8,51 9,06 9,42 9,66 9,83 9,95 10,04 10,11 10,16
9 8,39 9,30 9,90 10,26 10,48 10,63 10,74 10,83 10,89 10,94
10 9,06 9,57 9,86 10,03 10,13 10,19 10,22 10,25 10,26 10,28
11 9,10 9,34 9,53 9,68 9,78 9,86 9,92 9,97 10,00 10,03
12 9,00 9,31 9,57 9,76 9,90 10,01 10,08 10,14 10,19 10,221 an 2 ans 3 ans 4 ans 5 ans 6 ans 7 ans 8 ans 9 ans 10 ans
1988
1 8,07 8,56 8,91 9,13 9,27 9,37 9,45 9,50 9,54 9,58
2 7,90 8,25 8,53 8,74 8,90 9,01 9,10 9,16 9,21 9,26
3 7,86 8,37 8,79 9,05 9,23 9,34 9,43 9,49 9,54 9,58
4 7,87 8,29 8,68 8,96 9,15 9,28 9,38 9,45 9,51 9,56
5 7,70 8,07 8,43 8,70 8,90 9,04 9,15 9,23 9,29 9,34
6 7,54 7,79 8,10 8,36 8,57 8,73 8,85 8,95 9,02 9,09
7 7,49 7,80 8,12 8,41 8,65 8,84 9,00 9,12 9,22 9,30
8 8,07 8,28 8,53 8,77 8,97 9,13 9,26 9,37 9,46 9,53
9 7,83 7,99 8,22 8,42 8,59 8,72 8,82 8,90 8,96 9,01
10 7,96 7,99 8,11 8,24 8,36 8,46 8,55 8,62 8,68 8,73
11 8,16 8,24 8,35 8,46 8,56 8,64 8,71 8,77 8,81 8,85
12 8,07 8,24 8,38 8,46 8,51 8,54 8,56 8,58 8,59 8,60
1989
1 8,67 8,55 8,53 8,55 8,58 8,62 8,66 8,69 8,72 8,74
2 9,54 9,46 9,41 9,39 9,37 9,37 9,37 9,38 9,39 9,41
3 8,99 8,93 8,91 8,92 8,95 8,98 9,01 9,04 9,07 9,09
4 8,72 8,65 8,65 8,69 8,73 8,77 8,80 8,82 8,85 8,86
5 8,94 8,86 8,86 8,87 8,89 8,90 8,90 8,91 8,92 8,92
6 8,90 8,85 8,83 8,82 8,82 8,81 8,81 8,81 8,81 8,81
7 8,64 8,44 8,41 8,40 8,39 8,39 8,39 8,39 8,39 8,39
8 8,57 8,50 8,47 8,46 8,45 8,44 8,44 8,44 8,44 8,43
9 9,22 9,05 9,00 8,97 8,95 8,94 8,93 8,93 8,92 8,92
10 9,68 9,38 9,27 9,21 9,18 9,15 9,14 9,12 9,11 9,11
11 9,90 9,57 9,43 9,36 9,31 9,28 9,26 9,25 9,23 9,22
12 10,62 10,06 9,79 9,64 9,54 9,48 9,43 9,40 9,37 9,35
1990
1 10,70 10,31 10,09 9,96 9,87 9,82 9,77 9,74 9,72 9,70
2 10,40 10,30 10,26 10,24 10,23 10,23 10,22 10,22 10,21 10,21
3 10,27 10,03 9,89 9,81 9,75 9,71 9,69 9,67 9,65 9,64
4 9,66 9,69 9,70 9,71 9,71 9,71 9,72 9,72 9,72 9,72
5 9,73 9,74 9,75 9,75 9,75 9,75 9,76 9,76 9,76 9,76
6 9,82 9,75 9,72 9,71 9,70 9,70 9,70 9,69 9,69 9,69
7 9,58 9,55 9,55 9,55 9,55 9,55 9,55 9,55 9,55 9,55
8 10,15 10,11 10,16 10,21 10,25 10,28 10,30 10,31 10,33 10,34
9 10,17 10,23 10,34 10,43 10,50 10,55 10,59 10,62 10,64 10,66
10 9,99 9,99 10,07 10,14 10,20 10,23 10,26 10,28 10,30 10,31
11 9,91 9,99 10,03 10,05 10,06 10,06 10,07 10,07 10,07 10,08
12 10,24 10,12 10,08 10,05 10,04 10,03 10,03 10,02 10,02 10,01
1991
1 10,07 9,84 9,72 9,65 9,61 9,58 9,55 9,54 9,53 9,51
2 9,30 9,12 9,03 9,00 8,99 8,99 9,00 9,01 9,02 9,03
3 9,17 9,03 9,02 9,04 9,07 9,09 9,10 9,11 9,12 9,13
4 9,17 8,95 8,86 8,83 8,82 8,83 8,83 8,83 8,84 8,84
5 8,93 8,82 8,85 8,88 8,89 8,90 8,91 8,92 8,92 8,93
6 9,45 9,20 9,11 9,08 9,08 9,10 9,11 9,13 9,15 9,16
7 9,50 9,36 9,31 9,29 9,27 9,27 9,26 9,26 9,26 9,25
8 9,28 9,15 9,06 9,00 8,97 8,95 8,94 8,94 8,95 8,96
9 9,28 9,07 8,96 8,91 8,88 8,86 8,84 8,83 8,82 8,81
10 8,94 8,85 8,82 8,80 8,79 8,79 8,78 8,78 8,78 8,78
11 9,39 9,15 9,05 9,00 8,97 8,95 8,94 8,93 8,92 8,91
12 9,65 9,10 8,89 8,78 8,71 8,66 8,63 8,61 8,59 8,581 an 2 ans 3 ans 4 ans 5 ans 6 ans 7 ans 8 ans 9 ans 10 ans
1992
1 9,49 9,00 8,76 8,62 8,54 8,49 8,45 8,42 8,40 8,38
2 9,52 9,06 8,81 8,67 8,58 8,52 8,47 8,44 8,41 8,39
3 9,59 9,19 9,00 8,90 8,83 8,79 8,76 8,74 8,72 8,70
4 9,68 9,27 9,05 8,92 8,84 8,78 8,74 8,72 8,69 8,67
5 9,50 9,05 8,82 8,70 8,62 8,56 8,52 8,50 8,47 8,46
6 9,80 9,36 9,11 8,97 8,89 8,83 8,80 8,77 8,75 8,74
7 10,17 9,84 9,61 9,45 9,34 9,27 9,21 9,17 9,14 9,12
8 10,37 10,05 9,78 9,56 9,38 9,24 9,14 9,07 9,03 9,02
9 10,07 9,28 9,02 8,88 8,81 8,75 8,72 8,69 8,67 8,65
10 8,78 8,29 8,14 8,12 8,13 8,14 8,16 8,17 8,18 8,19
11 9,12 8,52 8,26 8,17 8,16 8,18 8,22 8,26 8,30 8,33
12 9,10 8,35 8,02 7,89 7,87 7,89 7,92 7,97 8,01 8,04
1993
1 9,63 8,61 8,23 8,05 7,96 7,89 7,85 7,82 7,79 7,77
2 9,39 8,23 7,75 7,55 7,48 7,46 7,47 7,48 7,49 7,50
3 8,22 7,22 6,97 6,96 7,01 7,07 7,12 7,17 7,20 7,23
4 7,22 6,75 6,74 6,84 6,94 7,04 7,11 7,16 7,21 7,25
5 6,56 6,52 6,70 6,85 6,95 7,03 7,08 7,12 7,15 7,18
6 5,98 5,85 6,03 6,23 6,37 6,48 6,56 6,62 6,67 6,71
7 6,39 5,86 6,01 6,19 6,32 6,41 6,48 6,53 6,57 6,61
8 6,03 5,55 5,53 5,65 5,78 5,90 6,00 6,08 6,15 6,20
9 6,08 5,59 5,51 5,57 5,69 5,82 5,93 6,03 6,11 6,18
10 5,69 5,30 5,31 5,45 5,60 5,74 5,85 5,95 6,02 6,09
11 5,71 5,31 5,31 5,44 5,60 5,75 5,87 5,98 6,07 6,14
12 5,45 5,01 4,96 5,05 5,19 5,32 5,45 5,55 5,64 5,72
1994
1 5,59 5,16 5,08 5,14 5,25 5,38 5,51 5,62 5,71 5,79
2 5,80 5,60 5,64 5,74 5,85 5,95 6,03 6,09 6,14 6,19
3 5,74 5,71 5,86 6,02 6,17 6,28 6,37 6,45 6,50 6,55
4 5,81 5,88 6,08 6,28 6,46 6,60 6,71 6,79 6,86 6,92
5 5,77 6,03 6,34 6,61 6,84 7,02 7,17 7,28 7,38 7,45
6 6,00 6,33 6,61 6,85 7,04 7,19 7,32 7,42 7,50 7,57
7 5,96 6,30 6,56 6,77 6,94 7,08 7,19 7,28 7,36 7,42
8 6,25 6,74 7,09 7,34 7,52 7,66 7,76 7,85 7,91 7,97
9 6,30 6,86 7,27 7,56 7,78 7,94 8,06 8,14 8,21 8,26
10 6,17 6,89 7,39 7,71 7,93 8,08 8,19 8,27 8,34 8,39
11 6,13 6,77 7,19 7,46 7,63 7,75 7,84 7,90 7,96 8,00
12 6,86 7,47 7,78 7,96 8,07 8,15 8,20 8,24 8,27 8,30
1995
1 6,66 7,23 7,55 7,75 7,87 7,96 8,02 8,07 8,11 8,14
2 6,81 7,22 7,48 7,64 7,76 7,84 7,90 7,94 7,98 8,01
3 7,28 7,21 7,35 7,50 7,64 7,74 7,82 7,88 7,93 7,97
4 7,07 7,02 7,19 7,36 7,51 7,62 7,70 7,76 7,81 7,85
5 6,70 6,55 6,71 6,91 7,08 7,22 7,32 7,41 7,47 7,52
6 6,49 6,54 6,80 7,05 7,25 7,40 7,51 7,60 7,67 7,73
7 6,13 6,17 6,41 6,68 6,91 7,10 7,26 7,38 7,48 7,56
8 5,80 5,96 6,24 6,52 6,77 6,99 7,16 7,30 7,42 7,52
9 6,08 6,34 6,58 6,79 6,98 7,15 7,31 7,44 7,57 7,68
10 6,16 6,14 6,30 6,51 6,72 6,92 7,09 7,24 7,37 7,47
11 5,66 5,79 5,96 6,14 6,33 6,52 6,69 6,85 7,00 7,14
12 5,05 5,28 5,54 5,79 6,02 6,23 6,42 6,59 6,73 6,86Annexe 3 : Construction des tables de test
Les niveaux de signi…cativité des tests menés dans cet article sont calculés de la
façon suivante :
i) dans un premier temps, les di¤érentes variables d’intérêt sont modélisées sous la
forme d’un modèle AR. Il s’agit des variations de taux, des pentes de taux et
du taux d’in‡ation mensuel. Le nombre de retards de l’AR est déterminé par
le critère HQ (Hannan et Quinn, 1979) ;
ii) puis, 1000 échantillons de ces di¤érents modèles AR sont simulés (la dimension
de la série simulée correspond au nombre d’observations des séries). Les erreurs
sont engendrées selondeux approches alternatives : selon la première, les erreurs
sont tirées dans une loi normale centrée (méthode de Monte-Carlo), dans la
seconde, les erreurs sont tirées directement dans la loi empirique des résidus
estimés (bootstrapping). Les pentes de taux d’in‡ation sont recalculées à partir
des taux d’in‡ation mensuels simulés. Les trajectoires pour les variations (de
taux d’intérêt ou de taux d’in‡ation) et les pentes de taux sont indépendantes
par construction ;
iii) en…n, les relations (8) et (9) d’une part et (13) et (14) d’autre part sont estimées
pour chacun des échantillons simulés. Les p-values indiquées dans les tableaux
1, 2, 4 et 5 représentent la proportion de rejet de l’hypothèse de nullité du
coe¢cient de la pente (parmi les échantillons simulés), la statistique de Student
étant calculée à partir des écarts-types asymptotiques.
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